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degree Celsius
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ASTM International
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MS matrix spike
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PAH polycyclic aromatic hydrocarbon
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PDF portable document format

PPE personal protective equipment
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quality assurance

quality assurance manager

quality assurance project plan

guality control

Resource Conservation and Recovery Act
remedial design

response factor

reporting limit

relative percent difference

sampling and analysis plan

sample delivery group

standard operating procedure
Statement of Work

standard penetration test

semivolatile organic compound

toxicity characteristic leaching procedure
total suspended solids

volatile organic compound
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ntroduction

The U.S. Environmental Protection Agency (EPA) requires parties that conduct environmental monitoring
and measurement efforts mandated or supported by the EPA Great Lakes National Program Office
{GLNPO) to participate under a centrally managed sampling and analysis plan (SAP), which includes a
quality assurance project plan (QAPP) and field sampling plan. This SAP was developed in general
accordance with the R9QA/009.1 Sampling and Analysis Plan Guidance and Template (EPA, 2014), which
combines the basic components of a QAPP and a field sampling plan, and Contaminated Sediment QA
Consideration V.9 (EPA, 2019) as well as phservations and information obtained during the site
reconnaissance conducted on September 25, 2019, Parties generating data under this program must
implement procedures so that the precision, accuracy, representativeness, completeness, and
comparability (PARCC) of their data are known and documented. Project participants, including
subcontractors, must follow the procedures and protocols outlined in this SAP.

This SAP presents the basic elements of a QAPP and field sampling plan, including iproject team

organization (Figure 1§), objectives, functional activities, and specific quality assurance (QA) and quality  / g

control (QC) activities for remedial design (RD) activities being conducted at the Cuyahoga River Gorge l
Dam éF5&4’m;}t»@d»:‘S@dis:;M»Rs:\sxa@v;}é»l:ia;tm% pool and sediment disposal area {Chuckery Bisposal-Area). I i
The project is located in the Cascade Valley South Metro Park and Gorge Metro Park as shown on Figurd i
2. i

Section 1 provides an overall approach for managing the project and describes the following
components:

e Project organization, roles, and responsibilities

e Problem definition and background information

e Project description and schedule

e Data quality objectives (DQOs) and criteria for measuring data
e Instructions for special training requirements and certification

e Instructions for documentation and records management

1.1 Project Organization

The project team and key project personnel is presented in the following sections. The work is being
conducted for EPA GLNPO in accordance with the Statement of Work (SOW) (dated September 11,
2018} and Modification 1 (dated June 19, 2019).

A copy of this SAP will be provided to the field team members, including subcontractors, for their review
and will be available onsite during sampling. In addition, the objectives and requirements of the SAP will
be communicated to project team members during the project kickoff call prior to sampling. The
relevant SAP requirements will also be communicated to CH2M’s [aboratory and treatability testing
subcontractors.

1.1.1  EPAGLNPO Contracting Officer’'s Technical Representative

Mary Beth Giancarlo, EPA’s contracting officer’s technical representative (COTR), has overall
responsibility for all phases of the project. The COTR also is responsible for reviewing this SAP.

GESCB20190912CIN
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1.1.2 EPAGLNPO Great Lakes Legacy Act Quality Assurance Lead

Mark Loomis, EPA GLNPO Great Lakes Legacy Act (GLLA) QA lead or designee is responsible for
reviewing and approving this SAP.

1.1.3  CHZM Program Manager

Gina Bayer, CH2M’s program manager, has overall responsibility for meeting EPA’s objectives and CH2M’s
quality standards, as well as technical QC and project oversight.

1.14 CH2M Quality Assurance Manager
Jewelle Keiser, CH2M’s quality assurance manager {QAM]}, has the following responsibilities:

e Direct the QA review of the various phases of the project, as necessary.
e Direct the review of QA plans and procedures.
e Provide QA technical assistance to project staff, as necessary.

The CH2M QAM functions independently of the project staff and has direct access to management staff
to resolve QA disputes, as necessary. The CH2M QAM will remain independent of direct day-to-day
operations during the investigation.

1.1.5 CH2M Project Manager

Julie Schucker, CH2M’s project manager, is responsible for implementing the project. She is authorized
to commit the resources necessary to meet project objectives and requirements. Her primary function is
to achieve the technical, financial, and scheduling objectives of the project. She will report directly to
the COTR and will be the main point of contact for matters concerning the project. The project manager
has the following responsibilities:

e Define project objectives and develop a detailed work plan and schedule.

e [Establish project policy and procedures to address the specific needs of the project as a whole and
also the particular objectives of each task.

e Acquire and apply technical and corporate resources to meet budget and schedule constraints.
e Orient field leaders and support staff to the project’s special considerations.
e Monitor and direct other team members.

e Develop and meet ongoing project or task staffing requirements, including mechanisms for
reviewing and evaluating each task product.

e Review the work performed on each task to ensure quality, responsiveness, and timeliness.

e Review and analyze overall task performance with regard to the planned schedule and budget.
e Review external reports (deliverables) before submission to EPA.

e Represent the project team at meetings and public hearings.

e Ensure the project plans (SAP and health and safety plan [HASP]) and field operating procedures
(FOPs), and other project reports are prepared as required and the appropriate project staff are
engaged.

e Verify that EPA-requested changes or updates have been incorporated into the project plans and
reports.

GES0820190612CIN
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1.1.6 CH2ZM Assistant Project Manager

Drew Walter, CH2M's assistant project manager, will assist the project manager in producing a quality
work product within the authorized schedule and budget. To accomplish that goal, the assistant project
manager will:

e Organize, direct, and oversee personnel and resources in the absence of the project manager, and
perform tasks delegated by the project manager.

e  Monitor subtask progress, quality, and adherence to authorized budgets and schedules.

e Serve as the second point of communication with the EPA contract management team—the COTR,
project officer, contracting officer, and the CH2M internal program management team, including the
program manager, QAM, and contract administrator—as necessary to keep them apprised of
progress.

1.1.7 CH2M Senior Technical Consultant

Marty Reif, CH2M'’s senior technical consultant, will support the project manager as a technical resource
and will be the engineer of record for the overall project designs. The senior technical consultant will
participate in ongoing work in his areas of technical expertise and will be a point of communication with
the EPA team.

118  CH2M Design Manager and Sediment Remediation Lead

Bill Andrae, CH2M's design manger and sediment remediation lead, will be responsible for developing
remedy and managing the designs for the sediment removal and disposal areas. He will participate with
the project team in discussions, especiaily the engineer of record,

~ CH2M Field Team Leader

Drew Walter, CH2M's field team leader, will be responsible for field planning activities, coordination and
oversight of the field effort. The field team leader will:

e Verify that field staff training requirements have been met.
e Arrange for field equipment and supplies.
e Oversee CH2M staff during the field effort.

e Serve as the primary point of communication with subcontractor staff and the CH2M project
chemist regarding field-related logistics.

e Provide daily status updates to the CH2M project manager during the field effort.

e Verify that field documentation is appropriately maintained and tracked during and after the field
effort.

CH2M Health and Safety Manager

Carl Woods, CH2M'’s health and safety manager, will be responsible for developing the project-
specific HASP. The health and safety manager also support the field team during field activities.

1 CH2M Site Safety Coordinator

Drew Walter, CH2M's site safety coordinator, will be responsible for distributing the HASP to the field
team and subcontractors and ensure implementation during fieldwork.

GESCB20190912CIN

ED_006436A_00022043-00013



QUALITY ASSURANCE PRCIECT PLAN: CUYAHOGA RIVER GORGE DAM GLLA PROJECT, CUYAHOGA FALLS OHIO
REVISION NC. 0

QOCTOBER 2019

PAGE [ PAGE \* MERGEFORMAT |

'CH2M Field Team Member

Raja Kaliappan, CH2M’s field team member, will be responsible for completing daily tasks and ensuring
work is completed in compliance with this SAP.

CH2M Sample Manager

Jaime Engle, the CH2M sample manager, is responsible for entering the field- and analytical-collected
data into the Scribe database in accordance with the Great Lakes Legacy Act Data Reporting Standards
{EPA, 2010). The CH2M sample manager will enter sample management data daily during the field event
into Scribe, and the field data will be entered into Scribe at the conclusion of the sampling event.

: CHZM Project Chemist

Jaime Engle, CH2M’s project chemist, will be responsible for tracking analytical data and overseeing the
data evaluation. Her specific responsibilities include the following:

e Schedule and coordinate activities with the analytical laboratory(s).

e Oversee tracking of samples and data from the time of field collection until results are reported to
GLNPO at the end of the project.

e Coordinate and oversee data verification, validation, and production of data deliverables.
e Coordinate independent validation with GLNPO and GLNPQ'’s validation contractor.
e Evaluate usability of merged field and laboratory data.

e Prepare data usability report, incorporating the results of the independent validation.

e Prepare Great Lakes Sediment Database (GLSED) deliverable.

. CH2M Database ’Manageﬁ

Rick Dobbins, CH2M’s database manager, will provide data management support, including
management of the project database, upload field and analytical data, prepare the validated data set for
independent validation, incorporate the results of the independent validator, prepare data tables for
reporting, and prepare the GLSED electronic data deliverables (EDD) compliant with the Great Lakes

Legacy Act Data Reporting Standard (EPA, 2010). Additional responsibilities are presented in Section

:CH2M Geographic Information System and Mining Visualization

System Analyst

Just
system {MVS) analyst, will coordinate with the project manager to set up a geodatabase before sampling,
and is responsible for maintaining spatial layers and overall geodatabase integrity and accuracy, and
providing GIS- and MVS-related deliverables for reports and outputs for computer-aided design figures for

the RD. &dditiona! responsivilities are preserded in Section 21200

'CH2M Administration Assistant

Tracy Cooper, CH2M’s administrative assistant, will be responsible for maintaining project
documentation and assisting in deliverables for reports.

GES0820190612CIN
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Tastiae Subcontractor—

is responsible for .1 Commented [S$331}: Mark Loomis: Providing all information

coordinating and scheduling subcontractor activities for sediment drilling and sampling, geotechnical missing from this draf, including identificotion of subcontractors
and analytical laboratories that are currentlyidentified as ' TBDY,

testing, and treatability testing services-. He is responsible for implementing relevant portions of the SAP | .4 adding the analytical laboratory Operating
and overseeing sediment sampling and testing activities. The project manager is responsible for ~ { Procedures (SOPs) to Appendix A;
reviewing and providing sampling documentation for each location, such as location coordinates, | Commented [AB32R31]: Added

penetration and recovery depths, necessary for logging of sediment cores to CH2M during the field
effort. The project manager will also be responsible for the collection, shipping, and analysis of
geotechnical and treatability samples.

Chiris Ehner, Seaworks Group project manager is responsibie for coordinating and scheduling field

activities for bathymetric services, He s responsible for implementing relevant portions of the SAP and
overseeing bathymetric activities,

SPT Brilling
Subcontractor—Mateco Drilling

Todd Johansen, Mateco’s project manager is responsible for coordinating and scheduling subcontractor
activities for geotechnical drilling services. He is responsible for implementing relevant portions of the
SAP and overseeing drilling activities. The project manager is responsible for reviewing and providing
drilling measurements such as logging information at each sample location to CH2M during the field
effort. The project manager will also be responsible for the collection, shipping, and analysis of
geotechnical samples.

A9 Bathvmetry Subcontractor — Seaworks Group

o

a-and Gectechnical Laboratory

1121 CPFT Sounding Subcontractor—In-Situ Seil Testing

Roger Failmezger, In-Sity Soll Testing project manager s responsible for coordinating and scheduling
subcontractor activities for CPT sounding services, He is responsible for implementing relevant portions
of the SAP and oversesing sounding activitins,

1.1.22 Topographic Survey Subcontractor— GPD

Matthew Lascola, GPD project manager is responsible for coordinating and scheduling field activities fo
topographic services, He s responsible for implementing relevant portions of the SAP and overseeing
toporgraphic activities,

oy

Analytical Laboratory Project Manager — ALS Environmental Holland

, the laboratory project manager is
responsible for coordinating and scheduling the sample analyses, handling communications between

+ Commented [S$1337: Mark Loomis: Providing all information
missing fromthis draft; including identification of subcontractors
and analytical laboratories that are currentlyidentified as ' TBDY,

support laboratories, accepting requirements outlined within this SAP, and overseeing the data review . adding the analytical laboratory Operating
and preparation of analytical reports. The laboratory project manager will conduct a final data review to | Procedures [SOPs) to Appendix A;
check that all required analyses were performed on all samples and that all documentation is complete. Commented [EI34R33]: verified

The laboratory project manager will be responsible for releasing data to CH2M that cannot be released
without the laboratory’s approval.
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Envnmnm@ntaﬁ Holland

fai , the laboratory QAM is responsible for - Commented [8135]: Mark Loomis: Providing all information
ensuring the quality of data received by CH2M and verifying laboratory conformance with this SAP. missing from this draft, including identification of subcontractors
and analytical laboratories that are currentlyidentified as "TBDY;
and:adding the Iytical laboratory Operating
1.2 Problem Definition and Background Information N ..

i Commented [EI36R35]: verified

The overall project objective is to address the impairment of aquatic life and reestablish natural
conditions along the middle and lower segments of the Cuyahoga River through sediment removal and
decommissioning/removal of the Gorge Dam (dam removal design under separate contract), which will
contribute to removal of beneficial use impairments in the Cuyahoga River area of concern.

The Gorge Dam was identified in the 2008 Integrated Water Quality Monitoring and Assessment Report
{Ohio Environmental Protection Agency, 2008) as a significant contributor to nonattainment of the
state’s water quality standards due to habitat alteration and hydraulic modification. In efforts to restore
the Cuyahoga River, the Ohio Environmental Protection Agency and local stakeholders are collaborating
hich a significant portion
is contaminated {i.e.. above 5creening levels} will need to be properly managedé‘é—u-at significant

= : i a wovels, Initial studies estimate that approximately 832,000 cubic
yards of sedlment (W|th a maximum sediment thickness of about 32 feet) has accumulated in the Gorge
#4Bam pool that extends about 1.5 miles upstream of the dam (Battelle, 2012). This volume wiil be
updated based on information collected as part of execution of this SAPR.

| Commented [GMB37]: Should mention somewhere in this
paragraph that a significant portion of this sediment is
considered contaminated (i.e., above screening criteria).

Commented [SI38R37]: See revised text |

The remedy selected for removing the sediment was presented in a 2015 feasibility study {Tetra Tech,
2015}, which evaluated multiple dredging, dewatering, and disposal alternatives to complete the
removal in the dam pool ares lincludes area agoroximately 1.5 miles upstream from dam]. The selected
remedy included hydraulic dredging with sediment dewatering using geotextile bags, onsite weep water
treatment, and dredge material disposal at the Chuckery Area lecsted-inthe Cascade Valley South

e approach, assumptions, parameters, and technical
1t removal and containment cell construction) Beth

evaluations for the sediment remedy {L.e,
desizng s presented dissussad

he sediment removal area encompasses the Cuyahoga River Gorge from the upstream extent of the
dam pool (Cuyahoga River mile 46.5) downstream to the dam structure {Cuyahoga River mile 45.0). The
supporting operations area (such as the sediment dewatering and dredge material disposal area) will be
located outside the Cuyahoga River dam gooliserge. The Highbridpe Trail Aseuthern-upland-azea-has
been identified for dredge material transport pipeline and a portion of the Cascade Va!ley South Metro
Park, wherathe Chuckery Area, will be used dewatering and disposal {Figure 2)

-1 Commented [91391: Need to ask-Mary Beth why this is
highlighted yellow

| Commented [S140R39]: Made text change per 10-7:19
conversation
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. . H - Commented [GMB41]: Need to add a subsection to discuss .
1. 3 P rOJeCt DESCI’I pthn a nd SChEd U |e P " | topographic surveying activities of the proposed pipeline

: : : route. May have to survey other areas in order to avoid
NS cultural or ecological significant resources.

131 PrOJeCt DeSCrlptlon " Commented [WD42R41]: Added settion on sirveying:

The field investigation is designed to gather information to support development of the RD, and to add res*s N :;Z?g‘:i},r;ir;ﬂ;?2;:;?%ﬁg:;etengé?}feﬁ%}gﬁg‘;ﬁgiz‘

data gaps§ identified in the iData Gaps Assessmenﬁ—Cuyahoga River Gorge Dam Great Lakes Legacy Act \ | call with EPA

Project, Cuyahoga Falls, Ohio Technical Memorandum {CH2M, 2019) and provided atteshed-in Appendix &l ¢ | Commented [SI43R41]: Per 10.7.19 to includs text that

The description of the field investigation has been divided into the collect sediment cultural area information wil be included with field surveying to
. . . . . . . support design

characterization data in support of the hydraulic dredging and dewatering design and geotechnical data for

the design of the sediment disposal iareavﬁ. Table 1 presents data gap feld activities related connected to

specific design elements, in addition, a site reconnaissance was performed on September 25, 2019 to

discuss feld aceess for samoling activit Reference to information discussed during this site visitis

identified in this SAP,

i Commented [GMB44]: | would also mention that this
data/info will be used to support the evaluation of a couple of
alternative considerations/value-added elements that were
identified in the data gaps memo.

Commented [AB45R441: Revised to singularoption and
relocated in 1.3.2

| | Commented [GMB46]: Attach to SAP. |
\ \\\[ Commented [S347R46]: Seerevised text }

Commented [SI481: Mary Beth . Ik that
is Table 1 inthe tech proposal fs great and Iwould consider adding
that to the SAP as well:

1.3.2 Dam Pool Sediment Collection and Testiné

Sediment collection activities will be conducted to gather physical data of the sediments from the Gorge '\
Dam pool that will be used to define the technical approach and parameters in the hydraulic dredging
and sediment dewatering design. In addition, treatability testing will be conducted to prowde data for
the design of the geotextile tu be dewatering system
{Pneumatic Flow Tube Mixing Dewatering Method) - data gan
assessment {Appendix AlBete-Baps-AssessrregtbyahogaRiver-borge-Bam-Grogitakesiegaey-Act

Commented [SI49R48]): Table added: }

 Commented [GMB50]: Include bathymetric survey of dam
pool and topographic survey (LIDAR?) of river banks in this
section.

\‘ Commented [WDS1R50]: Added section: 1:3 2:1

{ commented [KI52RB0]: Since also notjust sediment
collection and testing can:we change to Dam Pool Sediment
investigation?

Commented [SI53R50}: No. had many discussions with
clientand team that the word “investigation” won't be used.

S

A bathy
aporoximately 125
for sediment vl

cod along the rive

yes, due fo st L i
Commented [GMB54]: Should we also mention here that

yous strvey 2l the waters & ‘E"P i i this data will be used to evaluate different dewatering

; ) . . . ) S . i} systems?

Based on sediment characterization data from the previous ssmpiage-investigation lesatiens-and the ‘ : :

' fth di b 4 16 s e a le | . ‘dentified and sh R Commented [AB55R54]: Revised text to mention the

extent of the sediment to. e removed, 16 su lemental sample ocations were identified and shown in v aluation of the alternative consideration for sediment

Figure 3. Examination of the sediment characteristics, such as grain size or other physical parameters dewatering noted in the data gap memo.

from the previous investigation did not dent!f" 3 Gvera-there-was-n shserved |\ Commented [GMB56]: See comment above. Include a little
R N bit more detail of how these locations were chosen (i.e., based

L-suech-as-gralnsize-and-otherphysical-paramete

in-the-phvsicalcharactaristissof in

\ on sediment thickness, grain size data, number of locations in
\ i each stratum, etc.)?

{ Commented [SIS7RS6]: Toxt added. ]

wherethearens with the

thickness and

-s-losated.

Sediment collection activities will include:

- Collection of sediment at the 16 discrete sediment core sample locations. The material from z
two adiacen will be
combmed into one composite sample resulting int# a total of eight composite sediment
samples. Logging of the sediment cores {iv 11 will provide field
observations of grain size and physical parameters that could impact dewatering of the dredged
material.

| Commented [GMB58]: Kind of confusing. Maybe describe
as a single boring from each of two stations...

LCommented [ABSOR58): Text revised:
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- Surface water samples will also be collected from the Gorge Dam pool

-4 Commented [GMB6G]: Same as sediment locations?

, resulting in eight water samples.

- Anestimated 10 gallons of sediment and 20 gallons of water are needed for each of the eight
composited sediment samples for treatability testing.

- Anestimated 5 gallons of sediment are needed for each of the eight composited sediment
samples are needed for geotechnical testing.

e Field and testing activities include:

e Collect water depth and conduct sediment probing to irefusali at the 16 locations within the -Gorge

dam pool to identify potential obstructions {such as rip rap or other debris) prier to sampling and
determine the approximate boring depth. The water depth and probing data will
define the sediment thickness and dredge cut elevations.

& Conduct sediment coring to

o1 sediment column depth length-of 20 " at the
16 locations and select samples to create 8 composited sediment samples representative of the
eatire-sediment profile from the 16 locations and bulk water from the Gorge Dam pool for
treatability testing. Depending on the diameter of sampler used and sediment recovery, additional
cores may be conducted to obtain the required volume of bulk sediment needed for the testing
{estimated 15 gallons {10 gallons for treatability and & galions for geotechnical testing] of sediment
and 20 gallons of water per composite sample}. The volume of sediment and water required to
execute the geotechnical and treatability testing will be confirmed by the geotechnical and
treatability laboratory.

e Sediment testing on the composited samples will include:

- Geotechnical testing for grain size, moisture content, organic content, Atterberg limits, and
specific gravity.

- Polymer and polymer aid testing of each of the eight composited samples will consist of
testing various types of polymers; either cationic, anionic or non-ionic and polymer aids or
inorganic coagulants. These polymers must be environmentally safe for discharge back into
the Cuyahoga River. Because of this, potable water polymers are preferred for this
application. Additionally, the lowest polymer dose range is preferred.

- Each of the eight composited core samples will be treated with the recommended polymer
and polymer aid, if necessary, and shall be subjected to Geotube® rapid dewater test (RDT).

Treatability evaluation samples {elutriate and effluent agueous samples) will be analyzed by
the subcontracted laboratory for volatile nreanic compounds (VOCs), semivolatile nrganic
compounds {SYOCs), oesticides, selnct total metals, select dissolved metals, total susoended
soiids, pH and alkalinity,

-~ Following the RDT testing, each of the eight composited samples will be treated with the
recommended polymer and polymer aid, if necessary, and shall further be subjected the
Geotube® Dewatering Test (GDT) for field-scale evaluation (replaces the former Hanging Bag
Test).

1.3.2.1  Pathymetric Survey

survey will

s conducted by Seawnrks Group o provide baseline conditinns of the
ace and the results will be compared to the interpolated bedrock surface developed in the

GES0820190612CIN
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; Commented [ABBIR60]: Text revised to clarify

| Commented [GMB62]: So the goal is to capture all

sediment down to bedrock?

; complete sediment profile.

Commented [AB63R62]: This descriptionis for probing: All
he sedimentis being removed sowe'd wantto see the

Commented [SI64R62): 10-7-19 call: Mary Beth and Julie
discussed that the goal is not to get to bedrock; need to collect
representative sediment to support Geotech data for design=-=
need to add:this clanification

Commented [MG65]: Will this cover the glternative
dewatering methodthat Tom Leigh identified?

Commented [ABSGR65]: Yes

Commented [SI67 1 We need toinclude specific details sub
will be performing-~-see details in sectionabove

‘\\‘ “ Commented [WDG68BRE7]: Details of the bathymetric survey |
N
N\,

areinclided in2.2.1.1:

[

Commented [SI69R67]: 10-7-10 call: Need to-add
reference tosection:2.2:1:1.
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Dip
ris surviEy- 1o provide 8

Toy

e 2 o g - 2t

133 edee Material T | Lavdown Area

A topographic survey will be conducted by GPD along the Highbridee Trial and Peck Road, from Front
Stros Ch-\m:&e.’vf\rea U land survayin aq(" o LDAR £ Drechnigues—asdeterminedeth

of the survevor,

204 and ?? AN xi nation wi ‘m

sureonteactor, The specific Trechniguss used will be gt the
September 25, 2019 coonnalssance activities and debriefing:
Surnmit County Metro Parks mine how the dredge

ants-have-beeso-ident

x et § J"aha
ol wi l bz> at the dise n of surveyor, Tm oropes
QF@E}E}J*. Sasshma-acen-witb-alsa-be-thestaginslecotion-fo-grane *.In':. 5@

Parsis

Disposal Area Investigation

s-—The investigation of the Chuckery Bispasai-Area will include a topographic survey and fgeotechnical
sampling activities to address identified data gaps relative to subsurface conditions. Specifically, the

objective of the field sampling and geotechnical testing is to obtain data to support foundation,
settlement, and existing material reuse evaluations in the design. The disposal area geotechnical
investigation activities will include;

ity locste services performed by GPRS, will include; woord v with the oty and Sumndt
County Metro Parks, Ghio Utliity Protection Service (OUPS) call and tird-party services, ﬂ-. rd-party
services wil glear underground util at a 30-Toot radius around sach boring incalion using with

ground penelrating redar,

& Conduct standard penetration test (SPT) borings at eight locations using a track-mounted hollow-
stem auger drill rig. At each SPT borlng, split-spoon samples will be collected at 2.5-foot intervals to
20 feet below ground surface {} nd at 5-foot intervals from 20 to 50 feet bgsen-bedrogk, - If

refusal is confirmed at depoths shaliower than 50 fest bas, the boring will be terminated.- Boring logg
will be prepared to document the visual characteristics observed such soil type, particle size, color,
moisture and consistency. Samples from each 2.5-foot interval of the boring will be collected for

GESCB20190912CIN
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| Commented [GMB70]: Are you conducting a topographic

urvey of the whole Chuckery area or a portion of it? If yes,

| then please include description of activities in this subsection.

Commented [WD71R70]: Revised text last bullet:

Commented [S372]: Mary Beth email comment: Thereis no
mention of the utility-locate subcontractor and theirrespansibilities
or the need to crane the sampling vessel into the river.

Commented [WD73R72]): Revisedtext to include utility

locate

| commented [SI74R72}: 10719 call it was discussed that

utility locate sub willnot be listed in org chart:

}

Commented [SI75]: Tony DemasiCofCE wants toadd” or
until baring refusal on bedrock”

|

~{ Commented [SI76R75]: Text revised to document that

confirmation of bedrock at depths greater than 507t is notthe
goalof the drilling.
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possible geotechnical laboratory analyses. Sample selection and testing assignment will be
established following completion of the investigation and review of the boring logs by the
geotechnical engineer prior to demobilization from the site. The selected samples will be analyzed
for moisture content, Atterberg limits, grain size analysis (sieve and hydrometer), specific gravity,
organic content, dry unit weight, compaction, permeability, one-dimensional consolidation, and
triaxial compression strength tests.

e Following completion of the SPT borings, the lithological units will be identified by CH2ZM field team
member to collect an undisturbed sample, This will be accomplished by drilling a co-located boring
with SPT boring to the tareeted depths. These undisturbed samples In-additienwiladditional be
collected using Shelby tubes and analvzad ¥t Iidatgd undrained triaxial strength testing,

LONS

| Commented [GMB77]: Please fix sentence and describe
why you need to use Shelby tubes and what the additional
. material is being collected for.

hvdraulic conductivity, and L-dimensional consolidatio

e Install six piezometers for groundwater elevation measurement and baseline groundwater sampling.

Groundwater elevations will be recorded monthly, for one year- Baseline groundwater samples will : [ Commented [SI78R77]: Text revised

be collected from the piezometers after well development and analyvzad for polycyclic aromatic
hydrocarbons {PAHs) and total metals—cadmlum and lea ¢
because the lugs in egreater than 50

| Commented [GMB79]: Include an explanation as to why
: these are the only parameters to be analyzed.

Commented [WD8OR79]: Revised text Seepy 73 of
battelle report

copshusionofthe Phase land 1 51y Battelle, 201210

» Conduct cone penetrat!on test (CPT) soundings at three locations includ

apore pressure dissipation tests collected at 3-meter intervals$e - Commented [GMB81]: For how long?

i be ari\zs nee 10 50 feet begy If rt\fusa[ is w-\ﬁrmed atde

Commented [WDB2R81]: Revised Text

yinated, o

Commented [GMB83]: Is this supposed to say “additional
pore pressure dissipation tests..."? Not sure if “data” is
necessary in this sentence or if this sounds confusing to me
. i just because | am not familiar with this test.

BARIE

Commented [WD84R83]: Revisedtext

&s aresuit of the site reconnalssance the following elements were corsidered when developing site
in Chuckery Area:

Commented [SI85]: Tony Demasi/CofCE wants toadd or
untit boring refusal on bedrock’

ACCBSS

s A shallow {mounded above grade] sewer line paraliels the north side of Peck Road and or

LR x\\ Commented [WDB6RS5]: Revised text

the south side about 900 feet before the Indian Signal Tree parking ot g sewer line grosse:

Commented [SI871: Tony DemasiCofCE  wants toadd “ or
until boring refusal on bedrock’

reiocating disposal site t' oundar\; as necessary, The positioning of the disposal ares with respect to
existing utilities {sewersl, will require future coordination between EPA, City of Akron and Summit
Metro Parks as part of the RB.

s Delineated wetlands exist within the proposed dispos ea - primariiy aiong the northem
boundany, Although the disposal site does not interfere with the existing surface water drainage way
and culvert ore 2 the Chuckery Trail, proposed locations SPT-3 and SPT-8 and CPT-C were within
wetlands and have been relogated, see revised Figure 4. The positioning of the disposal area with
respect 1o the wetlands, cultural resources, and existing utilities {sewers}, will require future
discussion and coordination as part of the RD,

8 Per cite recomnaiaance and coardination with the city of 8iron, loading conditinre warrant

i e G i - Commented [RM88]: Mary Beth is taking the lead on
£ia and ih.rd*r}é. tvlocation getling guidance on this: Once we know what is required, we

should state thatin the SAP:

o § Commented [SI8ORE8Y: 167 19 call: Mary Beth will
g land \ ! : !
provide update once we know what is required

technigues,
: Chuckery &

o B IYEYO, y
e Commented [SI90RS81]: Per EPA call on 10.9-19, cantt
drive over sewers

The topo syryey of i
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rRiver, Poack Boad and Cuyahogs Street, The b
existing conditin e used to genera
compinted SPT, CPT, and piezometer locations w

mhine suniey s
sitbgra

f;

oy

= used to senerate the disposal
db elevations, Inaddition, the
ili be s iive\,uﬁ 1y iﬁim'i the topograghic survey.

site’

o -y

Project Schedule

The investigation activities at the Chuckery Bispesal-Area and the Cuyahoga River Dam pool are

2019 following EPA approval of the final SAP. The field
activities are ant|c1pated to take up to 30 calendar days.

The draft data summary report will be submitted 1 month after receipt and validation of all l[aboratory
data. £H2M anticipetes 3 maximum turnsround tiome of 21-days for the anaivtica! resultssemeles. The ’
draft fleld site sampling technical memorandum will be submitted 2 weeks after completion of data
validation, followed by a final version 10 days after receiving comments from EPA. The treatability
laboratory will complete their study and provide a technical memorandum 4 weeks after receipt of
samples for review and evaluation by CH2M. The GLSED deliverables will be submitted 1 month after
receipt of the third-party data validation report.

1.4 Data Quality Objectives and Criteria for
Measurement Data

DQQOs are qualitative and guantitative statements that define the objectives of the project. The DQOs
are used to determine the most appropriate type of data, determine the appropriate procedures for
data collection, and specify acceptable decision error limits that establish the quantity and quality of
data needed for decision making. The technical planning team developed project-specific DQOs in
accordance with Guidance on Systematic Planning Using the Data Quality Objectives Process (EPA,
2006). The results of the seven-step DQO process for the Gorge Dam project are presented in Table 24. '

1.5 Instructions for Special Training Requirements and
Certification

The personnel engaged in field activities will have completed the U.S. Occupational Safety and Health
Administration 40-hour health and safety training that meets the requirements of 29 Code of Federal
Regulations 1910.120. Subcontracted project personnel will read the ! proiect specific HASP and
documentation will be maintained to demonstrate that the requirements of the plan are followed.
General topics covered in the HASP include site location and scope of work, safety and health risk
analysis, field team organization and responsibilities, personal protective equipment (PPE), site control
measures, decontamination procedures, emergency response plan, emp!oyee training, and medical
monitoring. Site--specific as sediment saimg :;
work EA s the i

tasks, su eauire specific

W

inchided in the suboonts e raviewed by
CHIR prior to starting the work, The HASP will be kept onsite durihg fie!d activities, and a copy will be

malntamed in the project files.

Laboratories participating in analytical services will be certified as required by applicable state and/or
federal agencies for the fields of testing relevant to the requirements for the project. The laboratory
must have current National Environmental Laboratory Accreditation Conference certification for all of
the certifiable methods performed as part of the investigation. The laboratory managers will be

GESCB20190912CIN

| Commented [GMB91]: What is expected laboratory
urnaround time for the various tests and analyses?

1 Commented [WD92R91]: Revised text

Commented [GMB93]: Of particular concern is the location
of the farthest downstream sampling site in relation to the
dam. HASP must address that and maybe the vibracoring
contractor needs to provide info on how they will take the

*. | necessary precautions.

Commented [AB9ARO3]: The CH2M: projectspecific HASP
wiltinclude a requirement for the Subcontractor-to provide a
method for review:their pr ing near the
dam and mitigation measure to prevent the sampling vessel
from getting too nearthe dam structure:

The Subcontractor’s work plan miust also include adescription
of mitigation measture to preventthe sampling vessel from

dgetting too nearthe dami structure:

{ commented [WD95R93]: The CHZM HASP has been

updatedto read, " The subcontractor's site specific HASPE must
include a work plan for boating and sediment sampling

activities adjacent to the Dam structure
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responsible for ensuring that all personnel have been properly trained and are gqualified to perform their
assigned tasks.

1.6 Instructions for Documentation and Records

1.6.1  Field Sampling Documentation

Field sampling activities will be recorded in field logbooks as specified in field operating procedures
{FOPs) provided in Appendix B. Logbook entries will provide as much detail as possible so that personnel
going to the site can reconstruct a particular situation without reliance on memory. Modifications to
field sampling protocols must be documented in the field logbook. The field team leader is responsible
for verifying that modifications to sampling protocols have been documented.

Field logbooks will be bound field survey books or notebooks. Logbooks will be assigned to the field
crew but stored in a secure location when not in use. The project name will identify each logbook, the
title page of which will contain the following information:

e The name of the person to whom the logbook is assigned
e Logbook number

e Project name

e Project start date

e Project end date

At the beginning of each entry, the date, start time, weather, names of all sampling team members
present, and the signature of the person making the entry will be documented. Measurements and
samples collected will be recorded with a detailed description of the location of the station. The number of
photographs taken also will be noted. Equipment used to make measurements will be identified, along
with the date of calibration.

Entries will be made in indelible ink, and no erasures will be allowed. If an incorrect entry is made, the
information will be crossed out with a single strike mark, initialed, and dated. Blank pages will be noted
as being intentionally blank.

Samples will be collected following the sampling procedures documented in the FOPs provided in
Appendix B. Sample collection equipment will be identified, along with the time of sampling, sample
description, parameters being analyzed, and number of containers. Unique sample identification will be
assigned to each sample, including field duplicate samples, and will be noted in the field logbook or field
forms.

Field personnel will provide comprehensive documentation of the various aspects of field sampling, field
analysis, and sample chain of custody. This documentation constitutes a record that allows
reconstruction of the field events to aid in the data review and interpretation process. Documents,
records, and information relating to the performance of the fieldwork will be retained in the project file.

1.6.2 DataReporting

Analytical data will be submitted in accordance with the laboratory contract. A data usability report
will be completed and submitted as part of the project data deliverables by the project chemist. The
report will include a review of the merged field and laboratory data, an assessment of field sample
precision, a statement about data set completeness, and an assessment of overall usability that
explains concerns about data usability for the intended purpose. Limitations of the data usability and
deviations from the SAP will also be evaluated and reported.

GES0820190612CIN
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1.6.2.1 Field Data Reporting

Information collected in the field through visual observation, manual measurement, or field
instrumentation will be recorded in field notebooks or forms and then entered into an electronic data
file (Scribe database) after the completion of the field event or stored electronically {in portable
document format, or PDF) in the project file. The field team leader or project chemist will review the
data for adherence to this SAP and for consistency. Concerns identified as a result of the review will be
discussed with the CH2M project manager and the CH2M QAM, corrected if possible, and incorporated
into the data evaluation process.

Field data calculations, transfers, and interpretations will be conducted by the field team and reviewed
for accuracy by the field team leader, project chemist, or appropriate designee. The appropriate task
manager will review field documentation, data reduction, and accuracy of data entries into the data log.
The data logs and documents will be checked for the following:

e General completeness

e Readability

Use of appropriate procedures

Clearly stated modifications to sampling procedures
Appropriate instrument calibration and maintenance records
Reasonableness of data collected

Correctness of sample locations

e Correctness of reporting units, calculations, and interpretations

Where appropriate, field data forms and calculations will be processed and included in appendixes to
the report. Original field logs, documents, and data reductions will be kept in the project file.

Standard forms, such as field core logs (see Appendix B, EOisgh 1 2 of ol Bor {*m) will be used in l

addition to the field logbooks to ensure that necessary data are recorded consistently and provide a
more detailed record. No blank spaces will appear on completed forms. If information requested is not
applicable, the space will be marked with a dashed line or marked “N/A.” The forms are to be completed
in the field and placed in the project files.

1.6.2.2 Laboratory Data Reporting

Whenever possible, analytical data will be transferred directly from the instrument to a computerized
data system. Raw data will be stored electronically. Laboratory data entry will be sufficient to document
information used to arrive at reported values.

Electronic data storage will be used when possible. The electronic data will be maintained in a manner that
prevents inadvertent loss, corruption, and inappropriate alteration. Electronic data will be accessible and
retrievable for a period of 365 days after final acceptance of data.

Deviations from stated guidelines must be addressed through corrective action. Deviations caused by
factors outside the laboratory’s control, such as matrix interference, will be noted with an explanation in
the report narrative. The laboratory will contact the project chemist to discuss deviations before the final
data are submitted. Calculations will be checked, and reports reviewed for errors, oversights, or omissions.
The hard copy and electronic laboratory reports for samples and analyses will contain the information
necessary to perform data evaluation. The subcontract laboratory will follow the appropriate reporting
requirements as written in the laboratory SOW and associated subcontract. The results for geotechnical
parameters will be verified by the laboratory and will be reviewed for completeness and usability by
CH2M. Geotechnical results will not undergo data verification or validation.

GESCB20190912CIN
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1 Commented [S1967: Suggest the reference be expanded to

tnclide the specific SOP contalring the soll boting fog fotis
te.g., Appendix:B FOP-05).

Y Commented [WD97R96]: Revised Tent
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1.6.2.3 Project Document Control

CH2M is responsible for the content, distribution, and version control of the site plan documents,
including this SAP. Specifically, the project manager is responsible for implementing proper version
control maintenance standards for the site plans. A memorandum will accompany site plan updates and
revisions, instructing the project team to discard old versions of the plan. Current and archived site plans
will be stored in the project files in the CH2M office in Milwaukee, Wisconsin and their respective
project local area network hard drive. Project records will be stored and maintained in accordance with
CH2M'’s data management plan, discussed in Section 2.9.

The distribution list for this SAP is provided on page v.

1.6.3  Electronic Analytical Record Format

The field-collected data and analytical sample information will be entered into the Scribe database by
the CH2M Sample Manager, Jaime Engle, in accordance with the Great Lakes Legacy Act Data Reporting
Standard (EPA, 2010). The CH2M Sample Manager will enter sample management data daily during the
field event into Scribe and the field data will be entered into Scribe at the conclusion of the sampling
event.

The subcontract laboratory will report the analytical data to CH2M in the EPA Region 5 Environmental
Quality Information System (EQuIS) EDD 6.6 format for all methods.

CH2M will provide the complete project EDD to GLNPO for entry into EPA’s GLSED. The EDD will include a
complete set of field and laboratory data consistent with Great Lakes Legacy Act Data Reporting Standards
(EPA, 2010) and a narrative that explains concerns about data usability for the intended purpose
associated with laboratory or field data flags or anomalies.

Geotechnical data will be provided to the project team for review and verification in a format that the
geotechnical subcontracted laboratory is capable of creating, such as a PDF report or general excel
document.

1.64 Project Record Maintenance and Storage

Project records will be stored and maintained in accordance with CH2M’s data management plan,
discussed in Section 2.128. Each project team member will be responsible for filing project information
or providing it to the project assistant familiar with the project filing system. Individual team members
may maintain separate files or notebooks for individual tasks but must provide such materials to the
project manager upon completion of each task.

The following are the general project file categories:

e Correspondence

e QOriginal reports

e Nonlaboratory project invoices and approvals by vendor

e Nonlaboratory requests for proposals, bids, contracts, and SOWs
e Field data

e Data evaluation and calculations

e Site reports from others

e Photographs

e Laboratory analytical data and associated documents and memos
e Regulatory submittals, licensing, and permitting applications

e Site and reference material

GES0820190612CIN
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e HASP
e Figures and drawings

A project-specific index of file contents is kept with the project files at all times. The project record file
will be transferred to EPA as part of the closeout activities.

GESCB20190912CIN
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.Data Generation and Acquisition

Section 2 describes the procedures for acquiring, collecting, handling, measuring, and managing data in
support of this sampling activity. It addresses the following data generation and acquisition aspects:

Sampling process design

Sampling method requirements

Sample handling and custody requirements

Laboratory analytical method requirements

Laboratory QC requirements

Field and laboratory instrument calibration and frequency

Field and laboratory instrument and equipment testing, inspection, and maintenance requirements

Inspection and acceptance requirements for supplies and consumables
Data acquisition requirements
s Data management

2.1 Sampling Process Design

CH2M performed a data gap evaluation (CH2M, 2019) for the RD iusing datalincluded in the 2012

remedial investigation Phases 1 and 2 report (Battelle, 2012} and information presented in the feasibility
study (Tetra Tech, 2015). Documents including var vmﬁ Srom-bustorical blusorings, case studies, Dam

related studins, and sy 1w public pr aisn reviewed, the lst of refe 2ed
! i documents wan be found inthe data gaps on, The findings from this remedial design
data gap evaluation are the focus of this SAP with the DQOs presented in Table 24+

211

This section presents the sediment and disposal area sampling activity details and incorporataes the
information gathered during the ~these-have-beenrevised-be
September 25, 2019-te-discuss-Held-s

during thissite.visitisidantified in this SAR;

Field Investigation Approach

sed-on-a-site reconnaissance performed on

pus-for-samaina-activities, Beforan %

F5EERBHT diseussed

Bt RHG-SHE- VS-S A

The CH2M field team leader and field team with support from CH2M’s subcontractors are responsible for
the following activities:

e Mobilization and demobilization activities, including efforts related to obtaining equipment and
bringing it to the site, preparing the investigation-derived waste (IDW) staging and sample processing
areas, as well as setting up equipment and sampling supplies. Demobilization activities include
equipment return, -sxsgeneral sﬁe‘shutdown sl ger <l

Srestoring

FRESRIECONNaissance -

dis ad areas visible from the irail and within 20 feet of the trailfarcess roeds-

¢ Documenting field measurement data, including water elevation, water depth, penetration depth,
and recovery measurements of each of the sediment locations.

s Collecting and documenting positional data (latitude and longitude coordinates) and elevation for
each sample location.

e Collecting sediment/soil cores, logging stratigraphy and visual observations, processing samples, and
collecting photographic documentation of field activities and cores during processing. Samples for

GES0820190912CIN

| Commented [GMB98]: Should we also mention data/info
_ received from the project team?

i Commented [WDO9R9B]: Text Revised

| Commented [GMB100]: And restoration, if necessary, to
i bring back to original condition.

| Commented [WD101IR100): Revised with Chiicks

summarny point

Y Commented [SI102R100]: 10.7.19 call: Mary Beth is

discussingthis the Summit Metro Park. They may dothe
restoration themselves.Include the outcome of that
discussion and decisions inthe SAP:. She's waiting to hear
front Chick Hauber/SMP:
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chemical and physical laboratory analyses will be processed and shipped under proper chain-of-
custody to the designated subcontract laboratory.

¢ Conducting SPT drilling, CPT soundings, and installing piezometers in the disposal area and collecting

water level measurements and baseline groundwater samples.
8 Collecting soil samples for geotechnical testing.

e Perform hethymetric and topograghic surveys.

2.1.2  Field Collection Methods

The procedures for collecting the data are presented in the following FOPs and are included in Appendix
B. In the instances where a FOP is not referenced in Appendix B, the text of the SAP section will act as the
operating procedure for that task.

FOP Number Title
FOP-01 Sediment Sampling Vessel Operation and Station Positioning
FOP-02 Globa! Positioning System Procedures
FOP-03 i1 Sediment Sampleisg Collection
FOP-04 Geaotechnical Field Testing
FOP-05 Logging Soil Borings
FOP-06 Monitoring Well Development
FOP-07 Sample Handling, Packaging, and Shipping
FOP-08 Field Equipment Cleaning and Decontamination Procedures
FOP-09 Decontamination of Drilling Rigs and Equipment
FOP-10 Documentation and Chain-of-Custody Procedure
FOP-11 Field Loghook
FOP-12 Monitering Well Sampling
ASTM D5778-12 Standard Test Method for Electronic Friction Cone and Piezocone Penetration Testing of Soils
ASTM D6635 Standard Test Method for Performing the Flat Plate Dilatometer

| Commented [GMB103]: Add a section for topographic
_surveying along the High Bridge trail and other areas.

2.2 Sampling Activities and Proceduresf

"[ Commented [SI104R103]: Added a section for Bathy

2.2.1  Sediment Sampling

Descriptions of the activities and procedures associated with the sendusting-sediment sampling activities
are descrlbed in the foilowmg subsectlons The <‘enera‘ uednnent-hewwer—a—smﬁeﬁmei—w

¢ Conducting bathymelric

1 Commented [$3105): 10.7-19 call: added fo intro an
overview of sediment activities to provide clarification:
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- of propos

s vessel within

The sroposed investigation sample locations are shown on Fligure 3. A sumimary of each proposed samp!

| analysis are srited in
nresended in Table 4

iocation’s x, v coordinates and respective sampling parameters and analytica
Table 3. A summary of sample containers, preservation, and holding times
propared-forthis-samalings-avent,

2.2.4.1  Bathymelnio Surveyin

used 1o fercalcuialelng the new sediment vo o fwith existing vrobing dats for
1o reassess —+the size of the disposal area that wa be needed to contain the dredged materialwiilb-be
reassessad-with-thenswesedimentvolume, -

s river ed surfasefe
bstrate tyse characternt

= conducted 1o lneats undens
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¢ Surveying of Sample Locations

stationkare-essandinh-Rassnmplinganssat s Dosrtlomhg ofthe vesse!and recordlng the
horlzonta! posrtlon of sedlmeht core locations will be accomplished with the use of Trlmble dlfferehtlai
global positioning system (-‘\GPS) handheld receivers capable of submeter accuracy. ¥

| Commented [GMB106]: Not by the subcontractor?
+ Commented [WD107R106]: Text Revised
ted [GMB108]: Can this be identified on the

/

Commented [RH109R108): No = not established yet.
Updated text:

. . . - . ) ) ) )  Commented [GMB116]: Can this be identified on the
Sampling locations will be referenced horizontally using easting and northing coordinates using the World figure?

Geodetic System 84 datum measured in U.S. survey feet. The as-sampled coordinates of each location | Commented [WD111R110]: Toxt revised.
will be recorded at the time of sampling with rimble £GPS unit and noted within the ’
field logbook.

| Commented [GMB112]: Need to expand on this.

$ Commented [WD113R112); Revised Text (Water depths
are notrequired in the SOW)

Commented [AB114R112]}: Deleted We are going 1o lise
istaff gauge to determine water suface elevation.

wit elsvations, Water depths !ess than 25-feet will be measured to the nearest 0.1 foot using a
surveyor’s rod outfitted with a 6-inch-diameter plate or a surveyor’s tape outfitted with a sounding disc
or bell anchor 6 inches in diameter and weighing between 7 and 8 pounds per the United States Army
Corp of Engineers (USACE) guidance document {USACE, 2013). If the current is too strong or water depth
is greater than 25 feet, a depth sounder will be used. § st : O,
diment probing will be conducted by manually advancmg a %-inch-outer-diameter steel rod under the
werght of the technician until refusal in order ant i to gauge sediment thickness
for : determination of

depth will be measured to the water 3
the water depth measurement er be subtracted from the probe depth to caiculate
sedlment thickness.

Procedures for the differential GPS requirements and positioning of sampling vessels are documented
within CH2M FOP-01, Sediment Sampling Vessel Operation and Station Positioning, and FOP-02, Global
Positioning System Procedures (Appendix B).

GES0820180912CIN
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In addition, a topographicsurvey will be conducted, by GPD, at the proposed dredge pipeline routes and
lavdown area shown in Figure 2 1o provide baseline conditions using land surveying techiniques, The
haseline conditions will be surveved at an accuracy and density to develop 1-foot contour mapping.

_Sediment Sampling

Sediment cores will be collected by CH2M'’s subcontractor, using a vessel outfitted with

{ Commented [GMB115]: How do you know for sure you are
| getting all the way to bedrock? H

capable of working in water depths of 4 to 40 feet-

" Commented [ABLI6R115Y: Any sediment sampling devise '

{(vibracore or guger)y will not penstrate into the bedrock. Based
on:previcus bore fogs the field team should hiave an idea of
th ionofthe and if refusalis encountered;the

field team will know if itis @ rock or other obstruction or
bedrock:

Commented [S3117]: Mak toomis: Providing all infarmation
missing fram thisdraft including identification of subcontractors
and analyticallaboratories thatare currentlyidentified as "TBDY,
and adding th ytical V QOperating
Procedures {SOPs) to AppendixA;

Commented [AB118R117]: Added text

Commented [GMB119]: Multiple samplers?

| Commented [AB120R119]: No, a sifigie sampler

In order to increase sediment recovery, & liner will be

equipped with a sediment retainer or a device designed to maximize sedlment core recovery. If three

attempts result in core recovery of less than percent the core penetration, the core with the greatest l

recovery will be used for sample processing. If no sediment can be recovered after the third attempt, the

CH2M field team leader or designee will contact the CH2M project manager and the GLNPO COTReask
: ative for further instruction to relocate a sample location.

botto

Upon sediment core retrieval, the core :

and labeled

. Cores will be kept in an upright position on the vessel until
being processed. Sediment core logging and processing will be performed by CH2M as described in
Section 2.2.1.5. Measurements and field notes will be recorded as described in Section 5.2. Procedures
for sediment sampling collection are documented within CH2M FOP-03, 3
i ! Sediment Sampling Collection (Appendix B).

! Commented [GMB121]: Which is it? Contractor selecting

equipment or have to use Macro-Core MC7 3-in diameter DPT
sampler? H

| Commented [AB122R121]: Subcontract will use vibracore
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Composite Sediment and River Water Sampling

composited

Sediment from the 16 locations will be
per composite
coagulant/polymer treatability testing (Figure 3)

/i Commented [S3123): Table 7 Figure 3 Table 7 (Sample

Locations and Parameters Summary) provides Location 1D Numbers
for the 16 proposed Garge Dam sampling locations; however;
Figure 3 (Sediment Sampling Locations)y does notincludethe

L ioniD Number idethe pling which are

Land &2, 3 and &4, through 15

:-Will #ise-be collected for treatability testing purposes

f the 16 sample locations, :

5 Sediment Geotechnical Samples

Geotechnical testing will be conducted on each of the 8 composited sediment samples-. The volume of
sediment required to execute the geotechnical testing is 5 gallons of sediment per composite sample

Geotechnical samples will be relinquished from CH2M to the

subcontracto at the end of the event for submission to the geotechnical lab. The
subcontractor is responsible for preparation, handling and shipping of geotechnical samples, in
accordance with FOP-07, Sample Handling, Packaging, and Shipping. CH2M will review the geotechnical
lab results for completeness and usability.

2.2.2  Disposal Area Investigation

Descriptions of the activities and procedures associated with the disposal area investigation are

described in the following subsections. The proposed westisationsample locations are shown on Figure
4 and approdmate cood dm;; 28 are gresented i Talsle 2 Sampling locations will be fis

confirmed ,'mzd ; by CHZM based on accessxbllity and field wnditms fhe actus

of geotechmcal analyses is summarized in Table %4. A summary of sample containers, preservatlon, and
holding times is presented in Table 43.

2221 Tonogranhis Surve

s conductiad, by
AR aer]

vey of

conditions o bgerved witnessed

hniguss will bz>
ite recBRrEconNNAissance.

GES0820180912CIN

currently identified only by vellow:circles.  These samplelocations
in Figure 3 should be labeled with the Sample Location [Ds to match
up with those listediin Table 2;

{Commented [S3124R1237: Tables updated

Commiented [$3125]: Section 2.2, 1 4 ~The second paragraph
it in Section: 2.2 1.4 (Sedi ples) states, “The
ples for labi ytesting will b ined by the CH2M field
representative at the time of sampling. Geotechnical samples will
berelinguished from CH2M o the subcontractor at the end of the
ubimission tothe g b The title CH2M Field
Representative in Section 2:2.1:4 isthe first use of thistitle: s this
the CH2ZM Field Team Leader or the CH2M Field Team Member?
Also; isth Lractor th i ampling and

Commented [AB127R125): Added text

Commented [WD128R1I27}: The sediment sampling
contractor, Agua Survey; is responsible for performing the
sediment geotechnical laboratory analyses.

Allsediment samples; grab samples from the composite of
two coring locations, collected for geotechnical analyses will
be submitted o the sediment contractor; Aqua Suivey, for
dgeotechnical analyses:

Commented [MG1208]: What's the basis for selecting
samples?

| Commented [AB130R129]: Al eight composited samples
will ave gectechnical testing performed on'them as wellas
treatability testing: Text deleted:

A Commented [SIE317: Section 2.2 2 the third séntence in

/ Section 2:2:2 (DisposalArea Investigation] states; "Sampling

focations will be determined in the field by CH2M based on

gccessibility and will be topographically surveved in place after
iscomplete A& i

summarized in Table

re coordinates already known for these disposal
dreasamplinglocations? if so; a coordinate lacation table for the
DisposalArea CPT and SPT locations simifar to Table 2 should be
prepared; Also; wha will be performing the topographic surveys of

the sampling:| 2. The il veyarhas notbeen yet

identified.

{ commented [WD132R131): Table 2 has been updated
with revised SPT/CPT and piezometer locations, per site
recon activities:

GPD sitoposub
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_SPT Drilling

SPT borings will be advanced by Mateco Drilling using a track-mounted drill rig at eight locations. SPT
split-spoon samples will be collected at 2.5-foot depth intervals to 20 feet bgs and at 5-foot depth
intervals thereafter to 50 feet bgs; or as directed by the CH2M field tearm memberengineer, if bedrock
refusal is confirmed at depths shallower than 50 fest bgs, the boring will be terminated, Samples will be
collected in accordance with the Standard Methodfor Penetration Test and Split—Barrel Sampling of Soils

by

WMI stic revie

The number of samples presented in Table J'ﬁ( are typical number of samples used to characterlze
subsurface conditions and to support the design of a disposal I‘aulity.3

PN O

Shelby tube samples will be collected using direct push technology methods at locations and depths as
directed by the CH2M field aginess, Shelby tube samples will be collected at |
locations/depths to sample soils representative of general conditions and to target isolated soils varying
from general conditions. Shelby tube will be managed in general accordance with ASTM D 1587, Standard
Practice for Thin Walled Tube Sampling of Soils. Undisturbed soil samples will be recovered in cohesive
soils by hydraulically pushing a 3-inch diameter, thin-walled Shelby tube a distance of about 24 inches.
The samples will be visually examined in the field from the bottom and the top of the tubes. Pocket
penetrometer readings will be obtained on all fine-grained soil samples from the bottom of the tubes.
Wax and sealed/taped rubber end caps shall be used to seal the tubes in the field soon after the visual
examination. The undisturbed samples will be analyzed for their strength, settlement, and permeability
characteristics.

Bulk auger cutting samples of surficial soils will be collected from three locations across the site, as

=, to evaluate reuse as a potential fill material during
disposal area construction. Potentia! reuse WI|| be determined by the materials compaction, strength,
and permeability characteristics.

Equipment will be cleaned with a pressure washer prior to mobilizing to the site, prior to installing
p!ezometers prior to demobll!zmg the site, and between geotechnical borings as directed by the CH2M

CPT soundlngs WI” be advanced by 415t

50 feet |

1 Commented [S3133]: Tony DemasifCofCE wants to add *

oruntil-boring refusal on bedrock”

Commented [WD134R133}: Text Revised

~tCommented [S$3135]: MarkLoomis: Section2.2:2.1 = Section

2.2:2. 1 (1SPT Drillingy makes reference to the CH2M field engineer:
for the first time in the document; If thisindividual isto provide
key praject support; hefshe should beidentified in Section 1.1 and
in Figure 1. in addition; the third sentence states; "The splitispoon
soil samples will be visually classified: by the CH2M field engineer;
placed in new jars provided by the subcontractor, and labeled and
sealed for transpart to atesting laboratory." 1s this testing

the
laboratory?: Please carify.

o 5
dctor and geatecr

ICommented [S3136R135]: Textrevised

Commented [MGI37]: What's the basis for selecting
samples?

| commented [WD138R137]: Text revised

Commented [S3139]: Sectiori2.2,2:1, Table 4= Thefast
inthe first paragraph in Section 2.2.2 1:{SPT Brilling}

states, "The number of samples presented in Table 4 are typical
number of samples Used tocharacterize subsurface conditions and
to:support the design of a disposal facitity: However it's-unclear
haw the numbersaf praposed samples in Table 4:{Summary of
Geotechnical Parameters and Sample Quantities for the Disposal
Areayweredetermined (e:g.; 131 samiplesfor percent moisture, 32
samplesfor grain size; efc ) How many intervals are anticipated per
core? inclusion of additional detall on'how the numbersof samples
in-Table 4 were derived would be beneficial,

| | Commented [WD140R139]: Comment addressed at
| Esimilar comment at Table 4

A 50 boring: 2 Sfoot spacing o 20 ft and 5 foot spacing
from 20 to 50 feetwill vield: 16 18-inchintervals:

LCommented [S3141R139]: Commentaddressed infable 4 ;

~t:Commented [S31421: Sections 2:2.2.2,7 7.2 3~ SAP Sections
2.2:2:2(CPT soundings) and 2:2:2.3 {Temparary Piezometers)

D5778 12, Standard Test Method for Electronic Friction Cone and Piezocone Penetration Testing of Soils.
Collection of cone resistance and frictional sleeve resistance measurements will be continuous over the
50-foot sounding. -Pore pressure dissipation tests will be collected at 3-meter intervals at each location. |
One dilatometer test, collected in accordance with ASTM D6635, Standard Test Method for Performing
the Flat Plate Dilatometer, will be conducted at each of the three locations at a determined depth-based
site conditions observed from SPT drilling and the evaluation of real tlme CPT data readouts. The_depth
eea{«enofthe d!Iatometer test will be determi i 'n{j other sampling and testin

GES0820190912CIN

thep for CrT dings and pi
mstallations, however; the organizations; subcontractors, and/or
p ingthese are noti i

| Commented [WD143R142}: Text Revised

\,
Commented [S31441: Tony Demasi/CofCriwantsitoadd
oruntil:-boring refusal on bedrack®

Commented [WD145R144]: Textrevised
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Temporary Piezometers

Piezometers will be installed by 8ateco Drilling in a subset of six of the eight SPT geotechnical borings.
The piezometers will be constructed with 1-inch-diameter PVC risers and screens, sand filter pack,
bentonite seal, bentonite-cement grout, concrete pad, and locking standpipe surface completions. These
will be installed with 10-foot-long screens set to an average of 15 feet bgs. These will be developed by
surging and purging approximately five well volumes from each piezometer. The piezometers will be used
to collect a single round of baseline groundwater samples and to measure groundwater elevations
monthly for 1 year. Groundwater samples will be analyzed for PAHs and total metals—cadmium and lead.
Temporary piezometers will be abandoned as part of disposal area construction activities. Procedures for
the development and sampling of the piezometers will follow FOP-06, Monitoring Well Development,
and FOP-12, Muonitoring Well Sampling.

_Borehole Abandonment

Following their drilling, Mateco Driiling will airandon the boreholes
top with a cement-bentonite grout mixture or bentonite pellets.

2.3 Field Equipment Decontamination

Nondisposable equipment used during sediment sampling or processing will be decontaminated prior to
sampling activities and between samples in accordance with FOP-08, Field Equipment Cleaning and
Decontamination Procedures. Disposable sampling equipment will be managed as described in Section
2.4,

Vessels will be checked to make them vegetation-free prior to launching and after demobilizing the
vessel. Equipment used for the project, including sampling equipment and supplies, will be
decontaminated for invasive and exotic viruses and species prior to and after use. To the extent
practicable, the following steps will be taken every time the equipment is moved to and from the project
site to avoid transporting invasive and exotic viruses and species:

s Inspectand remove aquatic plants, animals, and mud from equipment.

¢ Drain water from equipment that comes in contact with navigable waters, such as barges, boats,
hoses, and pumps.

s Dispose of aquatic plants and animals in the trash. Never release or transfer aquatic plants, animals,
or water from one waterbody to another.

¢ Wash equipment with hot water (greater than 104° Fahrenheit) or high-pressure water—or allow the
equipment to dry thoroughly for 5 days before placing it in another body of water.

Drilling rigs and equipment will be decontaminated as described in FOP-09, Decontamination of Drilling
Rigs and Equipment.

2.4 Investigation-derived Waste Management

CH2M will appropriately manage and segregate investigation-derived waste {IDW), including sediments,
soil cuttings, purge water, liquid decontamination solutions, and disposable sampling items such as PPE
and disposable sampling supplies generated from the field activities. IDW is proposed to be handled in
the following manner:

GES0820180912CIN
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e Excess sediment remaining after sample processing, will be treated as IDW, containerized in 5-gallon
buckets at the processing area, and then transferred to a secure staging area for temporary storage
in new placarded 55-gallon drums with secure lids.

e Excess soil cuttings from drilling operations and excess soil from sample processing will be treated
as IDW, containerized in 5-gallon buckets at the processing area, and then transferred to a secure
staging area for temporary storage in new placarded 55-gallon drums with secure lids.

¢ liguid decontamination solutions generated on sampling vessels or at the sample processing location
will be containerized in 5-gallon buckets and then transferred to a secure staging area for temporary
storage in new placarded 55-gallon drums with secure lids.

s PPE and other disposable sampling materials such as polycarbonate core liners impacted by
sediments will be rinsed to remove residual sediment and disposed of as general refuse.

e Other IDW such as plastic sheeting, disposable sampling materials, and PPE not impacted by
soils/sediments or washed with a liquid decontamination solution to remove residual material will be
disposed of as general refuse.

At the end of each day, IDW from the vessels and the soil sample processing area will be transferred to a
secure staging area designated by CH2M for temporary storage. Liquid IDW will be stored within
secondary containment. Each container for the storage or transfer of IDW will be labeled with the
following information: media, source, date generated, and generator contact information (EPA). A
composite sample will be collected from each type of drummed IDW waste (liquids and sediment) and
analyzed for waste characterization parameters to assist in characterizing the IDW, obtaining a

Resource Conservation and Recovery Act (RCRA) generator ID number {if necessary), and manifesting (if
necessary) the material for disposal at an appropriate disposal facility. One sediment and one water
sample will be collected for waste characterization per the analysis included in Table 5. EPA will be l
considered the generator of any waste material, and the GLNPO task order contracting representative or
appointed GLNPO designee will be required to sign waste manifests or other disposal paperwork if they are
necessary.

2.5  Sample Handling and Custody Requirements

Accurate records and control of samples, including their controlled custody, are necessary to provide
relevant and defensible data. The chain of custody is addressed during field sample collection, data
analyses in the laboratory, and through proper handling of project files. Persons will be considered to
have custody of samples when samples are in their physical possession, in their view after being in their
possession, or in their physical possession and secured to prevent tampering. When samples are secured
in a restricted area accessible only to authorized personnel, they will be deemed to be in the custody of
such personnel.

Chain-of-custody forms will provide the record of responsibility for sample collection, transport, and
submittal to sdutand Bt ol i mtrisan Fleld personnel designated as |

responsible for sample custody will fill out chain-of-custody forms using the Scribe software at each
sampling site, at a group of sampling sites, or at the end of each day of sampling. If the designated
sampling person relinquishes samples to other sampling or field personnel, then chain-of-custody forms
will be signed and dated by the appropriate personnel to document the custody transfer. Original chain-
of-custody forms will accompany samples to the laboratory, and copies will be forwarded to the project
files.
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The sample handling, preparation, and custody will be conducted in accordance with FOP-07, Sample
Handling, Packaging, and Shipping, and FOP-10, Documentation and Chain-of-Custody Procedure
{Appendix B}.

2.5.1 Sample Containers, Handling, and Preservation

The subcontract laboratory ;. will supply the contaminant-free sample containers
used for chemical analysis in this sampling effort. Bulk sediment containers will be purchased by the
sediment drilling subcontractor and decontaminated prior use in accordance with FOP-08, Field Equipment
Cleaning and Decontamination Procedures {Appendix B). Geotechnical soil samples will be collected in
sample containers and Shelby tubes and transported directly to the geotechnical laboratory by the sgil
sediment-drilling subcontractor, Mateco Drillinghgus Survey: " Goolechnical

sediment sampies will be coliected in sample containers and trarsported d v 1o the geotechnival
laboratory by the sediment subcontractor, Agua Survey, Sample containers for analytical laboratory

analyses will meet or exceed the requirements in Specifications and Guidance for Obtaining Contaminant-
Free Containers (EPA, 1990).

Specifications for the analytical sample bottles will be verified by checking the manufacturer’s certified
statement and analytical results for each bottle lot. Containers will have been cleaned and certified as free
of the analytes of concern for the project. No sample containers will be reused during collection activities
for this project. Upon receipt of the samples, the laboratory will verify the adequacy of preservation and
will add preservative as necessary. Table 43 lists the containers, minimum sample quantities, required
preservatives, and maximum holding times.

Corrective actions will be taken as soon as a problem is identified. Such actions may include discontinuing
the use of a specific bottle lot, contacting the bottle suppliers for retesting the representative bottle from
a suspect lot, resampling suspect samples, validating the data, taking into account that the contaminants
could be introduced by the laboratory (for example, common laboratory solvents, sample-handling
artifacts) as a bottle QC problem, and determining whether the bottles and data are usable.

Sample preservatives and sample holding times will meet the requirements set forth by EPA. Ice will be
used to maintain the internal cooler temperature at 4 degrees Celsius (°C) plus or minus 2°C during sample
collection and shipment to the laboratory for analytical samples only (effluent aqueous, elutriate
agueous and groundwater samples). Geotechnical and bulk sediment and/or soil does not require
temperature maintenance.

252 Sample |dentification System

CH2M will implement a sample numbering system that will identify each sample, including quality
assurance {QA)/quality control (QC) samples. The sample number will provide a unique identifier for each
sample, required by Earthsoft’s Environmental Quality Information Systems (EQuIS) site management
software, which is compatible with EPA’s comprehensive manual for electronic data delivery format.

The unigue sample numbers will be assigned sequentially.

Each sample, regardless of analytical protocol, will also be assigned a site-specific identifier, which will
contain the specific location identifiers to indicate where the sample was obtained. Sediment samples
will also be identified using sample interval depths. The site-specific identifier is based on the following
system:

e Study Area—The three-letter location code correlates to the study area.
—  GDA = Gorge Dam Area (sediment area)
—  CDA = Chuckery Bispasal-Area (upland geotech/groundwater)
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¢ Sample Location Type—the next two letters following the study area indicate the type of sample
location as follows:

—  SD =sediment sample

SO = soil sample

- GW =groundwater sample

— TS =treatability--sediment

- TW = treatability--water

—  IDW-ST = waste characterization sample solid

— IDW-WW = waste characterization sample liquid
—  EB =equipment blank sample

—  TB =Trip blank sample

¢ Location Number—Sediment sample locations will be sequentially numbered within each of the
respective subareas using three numeric digits.

s Sample Depth—Depth below the sediment or soil surface from which the sample was collected will
be added after the station location at the end after a forward slash {/) in a top depth, bottom depth
format {0 to 0.5 foot shown as 0.0/0.5).

For example, a sediment sample collected from the 0- to 0.5-foot interval at location 026 would be
indicated as GDA-SD-026-0.0/0.5. Aqueous samples do not have depth interval identifications.

s QA/QC identifier—Field QA/QC samples will be identified using the following QA/QC identifiers:

— Field duplicates, which are associated with the same station location as the native sample, will be
identified with a “Z” appended to the end of the location code.

—  Matrix spike (MS)/matrix spike duplicate (MSD) samples are not identified in the station location
identifier, but on the tag and the chain-of-custody form.

¢ Trip Blanks—Trip blanks will be identified using the following identifiers:
—  Trip blanks will be placed in each cooler with a VOC sample and will be identified with a “TB".

—  Trip blanks will be identified with three numeric digits starting at 001 and increasing by one for
each subsequent sample and ending with the sample date (GDA-TB-001-MMDDYY is the first trip
blank used during the field event, GDA-TB-008-MMDDYY would be the eighth trip blank used
during the sediment field event).

s Equipment Blanks—Equipment blanks will be identified using the following identifiers:

- Equipment blanks will be taken on the nondisposable equipment and will be identified with an
“gRr

— Equipment blanks will be identified with three numeric digits starting at 001 and increasing by
one for each subsequent sample and ending with the sample date (GDA-EB-001-MMDDYY is the
first equipment blank used during the field event, GDA-EB-008-MMDDYY would be the eighth
equipment blank used during the sediment field event).

Sample identification examples:
s GDA-SD-003-0.0/0.5 is a sediment sample from location 003 from 0- to 0.5-foot interval

GES0820190912CIN

ED_006436A_00022043-00037



QUALITY ASSURANCE PROJECT PLAN: CUYAHOGA RIVER GORGE DAM GLLA PROJECT, CUYAHOGA FALLS OHIO
REVISION NC. 0

OCTOBER 2019

PAGE [ PAGE \* MERGEFORMAT }

e CDA-GW-002 is a groundwater from location 002

Bulk treatability samples—Bulk sediment treatability samples will be identified by the study area,
location ID name, location number, and sample depth (GDA-TS-001-0.0/10). Bulk water treatability
samples will be identified by the study area, location ID name, and location number and sample number,
depths are not included. (GDA-TW-002-01)

2.5.3 Sample Packaging

Sample handling, packaging, and shipping procedures are described in FOP-07, Sample Handling,
Packaging, and Shipping (Appendix B). Sample coolers will be shipped to arrive at the subcontract
analytical laboratory the morning after sampling (priority overnight) or sent by courier to arrive the same
day. The laboratory will be notified of the sample shipment and the estimated date of arrival of the
samples being delivered. When samples are shipped, the air bill number will be documented on the
chain-of-custody form accompanying the samples to the laboratory for sample tracking purposes.
Completed air bills will accompany shipped samples to the laboratory and be forwarded along with data
packages. The air bills will be kept as part of the project files to provide a record for sample shipment to
the laboratory.

254  Sample Custody

Accurate records and control of samples, including their controlled custody, are necessary to provide
relevant and defensible data. The chain of custody is addressed during field sample collection, data analyses
in the laboratory, and through proper handling of project files. Persons will be considered to have custody
of samples when samples are in their physical possession, in their view after being in their possession, orin
their physical possession and secured to prevent tampering. When samples are secured in a restricted area
accessible only to authorized personnel, they will be deemed to be in the custody of such personnel.

Chain-of-custody forms will provide the record of responsibility for sample collection, transport, and
submittal to the laboratory. Field personnel designated as responsible for sample custody will fill out
chain-of-custody forms at each sampling site, at a group of sampling sites, or at the end of each day of
sampling. If the designated sampling person relinquishes samples to other sampling or field personnel,
chain-of-custody forms will be signed and dated by the appropriate personnel to document the custody
transfer. Original chain-of-custody forms will accompany samples to the laboratory, and copies will be
forwarded to the project files.

2.5.4.1 Field Custody Procedures

For samples collected for analysis {chemical and geotechnical), EPA chain-of-custody protocols will be
followed, as described in the National Enforcement Investigations Center (NEIC) Policies and Procedures
(EPA, 1991). Chain-of-custody forms will be completed using EPA’s Scribe software. The protocol for filling
out the chain-of-custody form is provided in FOP-10, Documentation and Chain-of Custody Procedure
{Appendix B).

Chain-of-custody forms are required for all samples. The sampling crew in the field will initiate chain-of-
custody forms, which will contain the sample’s unique identification, sample date and time, sample type,
preservation (if any), and analyses required. Hard copy original chain-of-custody forms, signed by the
sampling crew in the field, will accompany the samples to the laboratory. A copy of relinquished chain-of-
custody forms will be retained with the field documentation. Chain-of-custody forms will remain with the
samples at all times. Samples and signed chain-of-custody forms will remain in the sampling crew’s
possession or within view until samples are delivered to the express carrier {such as FedEx), hand-
delivered to the laboratory, or placed in secure storage.
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The bulk sediment and water samples for treatability testing will be transported by the subcontractor to
the appropriate lab.

2.5.4.2 Laboratory Custody Procedures

Laboratory custody procedures will be in place for the integrity of sample and laboratory data handling.

2.54.3 Laboratory Sample Receipt

Upon receipt of samples, the laboratory sample custodian will verify package seals, open the packages,
check temperature blanks {(and record temperatures), verify sample integrity, and inspect contents against
chain-of-custody forms. The laboratory project manager will contact the CH2M project chemist to resolve
any discrepancies between sample containers and chain-of-custody forms. Once the shipment and chain-of-
custody form are in agreement, the sample custodian will initiate an internal chain-of-custody form as well
as supply the CH2M project chemist with a sample acknowledgement letter or e-mail. When applicable,
sample preservation will be checked, and pH documented. If the sample temperatures are outside the
required range, the laboratory will contact the project chemist for direction on the proper course of action.

Samples will be logged into the laboratory information management system (LIMS), which will assign a
unique laboratory number to each sample. The system will be used by the laboratory personnel who
handle samples to ensure that all sample information is captured. The required analyses will be specified
by codes assigned to samples at login. Labels containing the laboratory sample number will be generated
and placed on sample bottles.

2.5.44 Laboratory Sample Storage

After the laboratory labels the samples, they will be moved to locked or limited-access refrigerators and
maintained at 4°C plus or minus 2°C. Access to refrigerators will be limited to members of the sample
management department.

When the samples are needed, an appropriate member of the sample management department will
locate the samples in the locked or secure limited-access refrigerator, sign and date the internal sample
tracking form, and provide the samples to the analyst. When the analyst is finished with samples, unused
portions will be returned to an appropriate member of the sample management department for
replacement in a secure refrigerator.

The analyst will sign and date internal chain-of-custody forms. If entire samples are depleted during
analysis, a notation of “sample depleted” or “entire sample used” will be made on the internal chain-of-
custody forms.

Sample extracts will be stored in designated secure, refrigerated storage areas. Samples and sample
extracts will be maintained in secure storage until disposal. No samples, extracts, or archived samples will
be disposed of without prior written approval from an appropriate member of the project team. The
sample custodian will note sample disposal dates in the sample ledger. The laboratory will dispose of
samples in accordance with applicable regulations.

2.5.4.5 Laboratory Logbooks

Workbooks, bench sheets, instrument logbooks, and instrument printouts will be used to trace the history
of samples through the analytical process and document important aspects of the work, including
associated QC. Therefore, all logbooks, bench sheets, instrument logs, and instrument printouts will be part
of the laboratory’s permanent record. Relevant information will be entered into the LIMS at the time it s
generated.
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The analyst will date and initial each page or entry at the time of entry. Errors will be crossed out in
indelible ink with a single stroke, corrected without obliterating or writing directly over the erroneous
entry, and initialed and dated by the individual making the correction. Unused pages will be completed
by lining out unused portions and initialing.

The analyst will record information about the sample, the analytical procedures performed, and the
results on laboratory forms or personal notebook pages and enter this information in the LIMS. The notes
will be dated and will identify the analyst, instruments used, and instrument conditions.

Sufficient raw data records must be retained to permit reconstruction of initial instrument calibrations
{for example, calibration date, test method, instrument, analysis date, each analyte name, concentrations
and responses, calibration curves, response factors, or unique equations or coefficients used to reduce
instrument responses into concentrations).

The laboratory group leaders will periodically review laboratory notebooks for accuracy, completeness,
and compliance with this SAP. The laboratory group leader will verify all entries and calculations. If all
entries on the pages are correct, the laboratory group leader will initial and date the pages. Incorrect
entries will be corrected before the laboratory group leader signs.

2.5.4.6 Laboratory Project File

Documentation will be placed in a single, secured project file, maintained by the laboratory project
manager. The file will consist of the following components, filed chronologically:

e Agreements

s Correspondence
e Memorandums
e Notesanddata

Reports {including QA reports) will be filed with correspondence. Analytical laboratory documentation
and field data will be filed with notes and data. Filed materials may be removed only by authorized
personnel and only temporarily. The name of the person removing the file will be recorded. Laboratories
will retain project files and data packages for at least 5 years, unless otherwise agreed.

2.5.4.7 General Deliverable Specifications

One copy of the analytical report in PDF shall be provided within 21 calendar days of receipt of the first
sample in a sample delivery group (SDG). In addition, one copy of the EDD must be provided within 21
calendar days of receipt of the first sample in an SDG.

2.54.8 Electronic Files and Hard Copy Storage

CH2M will maintain electronic files for 10 years. Electronic files a should include notation of instrument-
run files and calibration.

2.6 Analytical Method Requirements

Once the samples have been properly collected, documented, and successfully shipped, the subcontract
laboratories will use their promulgated analytical procedures as described in the standard operating
procedures (SOPs in Appendix B&) to analyze the samples. The quantification limits for the analyses to be
performed during the investigation are presented in Table £5. Mateco Drilling femapanywill perform the
geotechnical analyses for saii and Agua Survey will perform the geotechnical analyses for sediment as
presented in Tabl F o : iangd, will perform chemical analyses

listed in Table 2. The laboratories will use their methods and procedures as specified in Table §2.
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The laboratory will use analytical SOPs to ensure that the samples are analyzed accurately and precisely.
The procedures reflect the requirements of the stated methods while including internal QC criteria.

The QC criteria used during the analyses will be those stated within the SOPs, which provide details of the
corrective action plans for the analytical method requirements. See Tables 54 and &2 for the complete
listing of the analytical and geotechnical methods to be used for sample analysis on this project.

2.7 Quality Control Requirements

The analytical laboratory has a QC program to assess the reliability and validity of the analyses being
performed. The purpose and creation of QC samples are discussed and summarized in the following
subsections.

2.7.1  Field Quality Control Samples

QC samples will be collected to monitor accuracy, precision, and presence of field contamination.

The minimum frequency for the collection of QC samples, as outlined in the following subsections,

is recommended and should be reviewed and updated in accordance with the DQOs of the project.

The quality {control limit acceptance or blank detections) of the QC samples will be discussed in the data
usability report.
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2.7.1.1 Field Duplicate Samples

A field duplicate is a split sample collected from the same groundwater sample, and is used to measure
heterogeneity of the matrix, analytical precision, and representativeness. Field duplicates will be

collected from plezometers at the disposal areas at a minimum frequency of 10 percent duri
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will be used for native and duplicate sample values greater than or equal to five times the reporting limit.

2.7.1.2 Equipment Blanks

Since disposable equipment will be used, it is not anticipated that equipment rinsate blanks will be
collected. If an equipment blank is deemed necessary, ASTM International (ASTM) Type I deionized water
will be poured over the decontaminated equipment. One blank would be collected per week if deemed
necessary for each equipment type that is decontaminated and would be analyzed for the same parameters
as those specified for the corresponding matrix. Equipment blanks are not planned to be collected.

2.7.1.3 Matrix Spike/Matrix Spike Duplicate

An MS/MSD consists of duplicate field sample aliquots spiked by the laboratory with analytes of concern to
evaluate the effects of the matrix on the recovery of analytes. MS/MSD samples will be collected at a
minimum frequency of 5 percent and designated on the chain-of-custedy form for use as MS/MSD by the
laboratory. The duplicate aliguots for MS/MSD analyses should be collected simultaneously or in
immediate succession with the parent sample from groundwater samples collected at piezometers within
the disposal area. They will be treated in exactly the same manner as the parent sample during storage
and shipment. The sampling locations for the MS/MSD will be documented in the field logbook. MS/MSD
samples will be collected for the applicable analytical methods. MS/MSD samples will only be collected
for groundwater samples.

2.7.14 Temperature Blanks

A temperature blank will be included in each cooler to allow the laboratory receiving the shipment of
samples to determine whether the samples have been maintained at the proper temperature.
Temperature blanks will consist of an unpreserved sample container filled with distilled water. One
temperature blank will accompany each sample cooler being shipped to the laboratory. Temperatures
should be between 0°C and 6°C.

2.7.1.5 Trip Blanks

Trip blanks will be used to assess the potential introduction of contaminants to VOC sample containers
during field events and during shipment of empty bottles to the site and samples to the laboratory. The
trip blank consists of a VOC sample vial filled at the laboratory with laboratory grade deionized water. Itis
transported to the site in the same manner as the other sampling containers, stored with the samples in
the field, and then returned to the laboratory for analysis. One trip blank will be included in each sample
cooler containing VOC samples.

2.7.2  Data Precision, Accuracy, and Completeness

Field QA/QC samples and laboratory internal QA/QC samples are collected and analyzed to assess data
usability. The laboratory scope of work and analytical SOPs state acceptance criteria for precision and
accuracy requirements for the QC samples. The QA/QC criteria for internal laboratory QC samples not
referenced in the appropriate analytical SOPs will be those stated in the referenced methods.
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Completeness is the percentage of usable data {not qualified with an “R” indicating rejected during data
validation) obtained during the sampling event.

PARCC parameters indicate data quality. Ideally, the intended use of the measurement data should
define the necessary PARCC parameters. Both definitive and screening data will be subject to PARCC
requirements. PARCC objectives for screening methods may be identical to those of definitive data as
recommended in the following subsection, but the requirements may be decreased or increased
depending on the project-specific objectives. The frequencies in the following subsection may vary
according to the project needs.

2.7.2.1 Precision

Precision is a measure of reproducibility of analytical results. It can be defined as the degree of mutual
agreement among individual measurements obtained under similar conditions. Total precision is a
function of the variability associated with both the field sampling technigues as well as the laboratory
analytical processes. Homogeneity of the field duplicate sample(s) will be evaluated according to the
guantitation values of detected target compounds/analytes that yield relative to the values given by their
associated parent samples. Field duplicate samples will be collected at a 10 percent frequency {(one field
duplicate for every 10 normal samples). Precision will be evaluated as the RPD between the MS and MSD
results. MS/MSD samples will be field-designated at a 5 percent frequency {one MS and one MSD
collected for every 20 normal samples).

2.7.2.2 Accuracy

Accuracy is the degree of agreement between a measured value and the “true” or expected value.

It represents an estimate of total error from a single measurement, including both systematic or matrix
error (bias) and random error that may reflect variability resulting from imprecision. Accuracy is
evaluated in terms of percent recoveries determined from results of MS/MSD and laboratory control
sample (LCS) analyses. Surrogate recoveries from samples analyzed for organic parameters are also used
to assess accuracy.

2.7.2.3 Representativeness

Representativeness is the degree to which sample data accurately reflect the characteristics of a population
of samples. It is achieved through a well-designed sampling program and by using standardized sampling
strategies and techniques and analytical procedures. Factors that can affect representativeness include site
homogeneity, sample homogeneity at a single point, and available information around which the sampling
program is designed. Using multiple methods to measure an analyte can also result in
nonrepresentativeness of sample data.

2.7.24 Completeness

Completeness is the amount of valid measurements compared with the total amount generated. It will
be determined for each method, matrix, and analyte combination. The completeness goals of each
project are optimized to meet the DQOs. The goal for this project is 90 percent for sediment,
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samples.

2.7.25 Comparability

Comparability is the confidence with which one data set can be compared with another. It is achieved by
maintaining standard techniques and procedures for collecting and analyzing samples and reporting the
analytical results in standard units. Results of performance evaluation samples and systems audits will
provide additional information for assessing comparability of data among participating subcontractor
laboratories, if applicable.
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2.7.2.6 Sensitivity

Sensitivity is defined as the ability of the method or instrument to detect the contaminant of concern and
other target compounds at the level of interest. Appropriate sampling and analytical methods will be
selected that have QC acceptance limits that support the achievement of established performance
criteria. Assessment of sensitivity will require thorough data validation.

2.73 Method Detection Limits

The MDL is the minimum concentration of a substance that can be measured and reported with 99 percent
confidence that the analyte concentration is greater than zero. Each participating laboratory will determine
the MDL for each method, matrix, and analyte for each type of instrument that will be used during analysis.
MDLs initially will be determined before analyzing samples, and then determined again at least once every
12 months. The following is the procedure for determining MDL.

1. Estimate the MDL using one of the following:

a. The concentration value that corresponds to an instrument signal/noise ratio in the range of 2.5
to 5.

b. The concentration equivalent of three times the standard deviation of replicate measurement of
the analyte in reagent water.

c. The region of the standard curve where there is a significant change in sensitivity (that is, a break
in the slope of the standard curve).

2. Prepare (for example, extract, digest) and analyze seven samples of an MS (ASTM Type Hl water for
agueous methods, Ottawa sand for soil methods, glass or Teflon beads 1 millimeter in diameter or
smaller for metals) containing the analyte of interest at a concentration three to five times the
estimated MDL.

3. Determine the variance {$?) for each analyte as follows:

§* = (1)
where:
x; = the nth measurement of the variable x
I = the average value of x
— 1¢
X==)x (2)
n i=1

4, Determine the standard deviation for each analyte as follows:
5= (52)1/2

5. Determine the MDL for each analyte as follows:
MDL = 3.14(s)

(3.14 is the one-sided t-statistic at the 99 percent confidence level appropriate for determining the
MDL using seven samples.)
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6. Ifthe spike level used in Step 2 is more than 10 times the calculated MDL, repeat the process using a
smaller spiking level.

274 Reporting%Limitsﬁ

Reporting limits should be, at a minimum, greater than two times the calculated MDL. When calibrating
instruments, a standard at a concentration equal to or less than the reporting limit must be included.
The reporting limits specified in Table 76 were established for each analysis in order to meet the data
quality objectives described in Table 24. The limits meet contractual requirements and have been
determined to be attainable by the laboratory’s methods.

Reporting requirements will be established as follows: the reporting limit for the sample will be adjusted for
actual sample size, moisture content, and dilutions. Results above the sample-specific reporting limit will be
reported without flags. Results between the MDL and the sample-specific reporting limit will be reported
but qualified with the “J” flag, and results for analytes not detected will be qualified “U” and reported at the
MDL.

RLs and sample results will be reported to two significant figures if less than 10 and to 3 significant figures
otherwise and RLs will be reported on a dry-weight basis for sediment samples for CLP inorganics. CLP
organics will be reported to two significant figures at any concentration.

2.8 Instrument and Equipment Testing, Inspection, and
Maintenance Reguirements

281 Field Instrument Maintenance

Field equipment will be calibrated daily according to the manufacturer’s specifications and checked for
indications of poor performance, and the results will be documented. Discrepancies will be reported
immediately to the appropriate personnel for resolution. The field team will maintain a sufficient supply
of spare parts to minimize downtime. Whenever possible, backup instrumentation will be on hand.

The field equipment will be maintained as stated in the operating manual. The equipment to be used in
taking field measurements includes a submeter GPS unit and pressure transducers.

2.8.1.1 GPS Calibration

Navigation of the GPS equipment will be checked each morning by recording the x,y coordinates of a
known benchmark. The coordinates will be recorded in the field logbook and compared with the
benchmark to verify that the GPS equipment is functioning consistently. No additional equipment outside
of that used for surveying purposes {collection of x,y coordinates and z elevations) during the
investigation will require calibration.

2.8.2 Laboratory Equipment and Instruments

Only gqualified personnel will service instruments and equipment. Repairs, adjustments, and calibrations
will be documented in the appropriate logbook or data sheet.

2.8.2.1 Instrument Maintenance

Preventive maintenance of laboratory equipment will follow guidelines recommended by the
manufacturer. Malfunctioning instruments will be repaired by in-house staff or the manufacturer. The
laboratory will maintain a sufficient supply of spare parts for its instruments to minimize downtime.
Whenever possible, backup instrumentation will be on hand.
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Whenever practical, analytical equipment should be maintained under a service contract. Such contracts
allow for preventive system maintenance and repair as needed. The laboratory should have sufficiently
trained staff to allow for the day-to-day maintenance of equipment. All laboratory instruments will be
maintained in accordance with manufacturer’s specifications and within the requirements of the
laboratory’s internal quality assurance manual.

Preventive maintenance for analyses is described in the laboratory scope of work. All maintenance
activities must be documented in the loghooks to provide a history of maintenance records.

2.8.2.2 Equipment Monitoring

Operation of balances, ovens, refrigerators, and water purification systems will be checked daily and
documented. Discrepancies will be reported immediately to the appropriate laboratory personnel for
resolution.

Specific laboratory preventive maintenance procedures are found in the laboratory’s internal QA manual.

2.9 Laboratory Quality Control/Instrument Calibration and
Frequency

Laboratory QC checks indicate the state of control prevailing at the time of sample analysis and include
calibrations, method blanks, and LCSs. QC checks that involve field samples, such as MS, surrogate spikes,
field duplicates, and laboratory sample duplicates, provide an indication of the presence of matrix
effects. Field-originated blanks provide a way to monitor for potential contamination of field samples.

All QC will be in accordance with method specifications, including the following:

e  Method blanks e LCS

e  Holding time e  MS/MSD

e Initial calibrations e  Surrogate spikes

e  Continuing calibrations e  Postdigestion spikes and serial dilutions
e  Second source check samples e Internal standards

® Instrument tuning e Retention time window studies

2.9.1 Analytical Batch

A laboratory QC batch is defined as 20 or fewer environmental samples of similar matrix that are
extracted or analyzed together and contain a method blank, an LCS, an MS/MSD, or a sample duplicate,
depending upon the method. For gas chromatography/mass spectrometry volatile analyses, a method
blank, LCS, and MS/MSD must be analyzed in each 12-hour period, unless otherwise described in the
SOW technical requirements. The number of environmental samples allowed in the laboratery QC batch
is defined by the remaining time in the method-prescribed 12-hour period divided by the analytical run
time. Each preparation or analytical batch should be identified in a way that allows environmental
samples to be associated with the appropriate laboratory QC samples.

2.9.2 Instrument Calibration and Frequency

Laboratory instruments will be calibrated by qualified personnel before sample analysis according to the
procedures specified in each method. Calibration will be verified at method-specified intervals
throughout the analysis sequence. The frequency and acceptance criteria for calibration are specified for
each analytical method, with supplemental requirements defined in the following subsections for
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methods used to determine organic compounds. When multipoint calibration is specified, the
concentrations of the calibration standards should bracket those expected in the samples. Samples
should be diluted, if necessary, to bring analyte responses within the calibration range. The laboratory
cannot report data that exceed the calibration range. The initial calibration curve will be verified as
accurate using a standard purchased or prepared from an independent second source, Sample
Management Office methods will use midpoint and not an independent second source. The initial
calibration verification involves the analysis of a standard containing all the target analytes, typically in
the middle of the calibration range, each time the initial calibration is performed. Quantitation based on
extrapolation is not allowed.

2.8.2.1 Initial Calibration Models for Determining Organic Compounds

Methods for determining organic compounds often provide multiple options for initial calibration curve
fits and associated acceptance criteria for use. The following sections outline required good laboratory
practices that will be employed by the laboratory. The hierarchy the laberatory will use when selecting
the calibration curve fit for use in quantitation of sample results is outlined in the following section.

2.9.2.2 Calibration Techniques

The analyst will verify that correct instrument operating conditions and routine maintenance as specified
in the method and laboratory SOP are employed. The laboratory must follow calibration technigues as
specified in its specific SOPs and quality assurance manual. All maintenance will be documented in a
laboratory notebook for troubleshooting and scheduling of future routine, periodic maintenance.

Personnel will ensure that the instrument is free of contamination before calibration and will not perform
any blank subtraction.

The entire initial calibration must be performed prior to sample analysis. The calibration standards must
be analyzed in a sequential order from lowest concentration to highest, or highest to lowest depending
on the method. If one calibration standard fails to meet criteria, it may be reanalyzed at the end of the
calibration sequence. Justification for removing a calibration point from the curve fit selected includes
improper purge, injection failure, nonspiked level, or other obvious failures. The failure of multiple
standards suggests an instrument problem or operator error, and corrective action is required.

Only the lowest calibration point or the highest calibration point can be removed from the calibration
curve without justification. If the lowest standard is removed, the reporting limit for that compound
increases to the level of the next lowest calibration standard. Elevating reporting limits to greater than
the project-specific objectives must be approved by the project chemist. If the highest standard is
removed, the linear range is shortened for that compound. At all times, five calibration points must be
included.

The lowest standard in the calibration curve must be at or below the required reporting limit. The other
standard concentrations must define the working range of the instrument or the expected range of
concentrations found in the samples.

Either external or internal standard calibration can be employed for methods not involving mass
spectrometry detectors. Internal standard calibration must be used when a mass spectrometry detector
is employed. The “mass spectrometry detector” includes inductively coupled plasma-mass spectrometry-
type instruments, which must be used according to project requirements.

Most compounds tend to exhibit a linear response from the instrument, and a linear approach should be
favored when linearity is suggested by the calibration data. Nonlinear calibration should be considered
only when a linear approach cannot be applied. It is not acceptable to use an alternate calibration
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procedure when a compound fails to perform in the usual manner. When this occurs, it indicates
instrument issues or operator error.

If a nonlinear calibration curve fit is employed, a minimum of six calibration levels must be used for
second-order (quadratic) curves, and a third-order polynomial requires at least seven calibration levels.
When more than five levels of standards are analyzed in anticipation of using second- or third-order
calibration curves, all calibration points must be used, regardless of the calibration option employed. The
highest or lowest calibration point may be excluded to narrow the calibration range and meet the
requirements for a specific calibration option; otherwise, unjustified exclusion of calibration data is
expressly forbidden.

Use of the average of all compound relative standard deviations in a calibration curve at less than the
criteria are not allowed. Calibration control must be shown for each individual compound.

2.9.2.3 Calibration Options

The acceptable calibration options are described below and presented in the hierarchy the laboratory
should use when selecting a specific option. The choice of calibration option may be based on previous
experience or prior knowledge of detector response and will be consistent with specific calibration
requirements described in the analytical method. It is not the intent of alternate calibration models to
compensate for poor instrument operating conditions or extending requirements for instrument
maintenance. Possible calibration options include:

¢ Linear Calibration Using Average Calibration or Response Factors.

Calibration factors for external calibrations or relative response factors (RFs) for internal calibrations
must have relative standard deviations not exceeding 20 percent or 15 percent, respectively, to be
used for quantitation. As a general rule, minimum RF of 0.05 for most target analytes and 0.01 for the
least responsive target analytes must be achieved to ensure detectability or the minimum relative RF
criteria or relative standard deviation is defined by the method requirements.

¢ Linear Calibration Using a Linear Regression Equation {y = mx + b).

The correlation coefficient must equal 0.995 or more. The equation and a plot of the linear regression
must be included in the raw data to be generated by the laboratory and made available in the data
package upon the client’s request.

s A Nonlinear Calibration.

The model may be a second- or third-order polynomial. The model must be continuous without a
break in the function and should not be forced through the origin. The coefficient of determination of
the nonlinear regression should be 0.99 or greater, refer to the analytical method. The equation and
a plot of the nonlinear regression must be included in the raw data to be generated by the laboratory
and presented in the data package.

2.9.2.4 Continuing Calibration

Periodic verification of the initial calibration is essential in generating analytical data of known quality.
The continuing calibration verification analyses ensure that the instrument has not been adversely
affected by the sample matrix or other instrument failures that would increase or decrease the sensitivity
or accuracy of the method. The laboratory will perform continuing calibration for all methods according
to the specific requirements in the method and laboratory SOP.

Use of the average of all analytes’ percent drift or recovery to meet the continuing calibration
requirements for the method is not allowed. If the laboratory accepts a continuing calibration as
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compliant, but individual compounds exceed criteria, a list of those analytes that exceeded the criteria
will be provided in the laboratory report. For analyses conducted under this SAP, notifications will be
accomplished by listing in the laboratory case narrative the compounds outside the criteria and the
actual values of the percent drift or recovery.

293 Method Blanks

Blanks are used to monitor each preparation or analytical batch for interference and/or contamination
from glassware, reagents, and other potential contaminant sources within the laboratory. A method
blank is an analyte-free matrix (laboratory reagent water for aqueous samples, Ottawa sand or sodium
sulfate [CLP method requirements] for soil samples, and glass or Teflon beads 1 millimeter in diameter or
smaller for metals) to which all reagents are added in the same amounts or proportions as are added to
samples. The blank is run through the entire sample preparation and analytical process, along with the
samples in the batch. At least one method blank should be used per preparation or analytical batch. If a
target analyte is found at a concentration that exceeds the reporting limit, corrective action must be
taken to identify and eliminate the contamination source. All associated samples must be reprepared
and/or reanalyzed after the contamination source has been eliminated. No analytical data may be
corrected for the concentration found in the blank.

29.4 laboratory Control Sample

The LCS will consist of analyte-free matrix {laboratory reagent water for agueous samples or Ottawa sand
for soil samples) spiked with known amounts of analytes that come from a source different from that
used for calibration standards. Target analytes specified in the SAP will be spiked into the LCS. The spike
levels should be less than or equal to the midpoint of the calibration range. If LCS results are outside the
specified control limits, corrective action must be taken, including sample re-preparation or reanalysis, if
appropriate. If more than one LCS is analyzed in a preparation or analytical batch, the results of all LCSs
must be reported. Any LCS recovery outside of QC limits affects the accuracy for the entire batch and
requires corrective action.

295 Surrogates

Surrogates are organic analytes that behave similarly as the analytes of interest but are not expected to
occur naturally in the samples. They are spiked into the standards and into the samples and QC samples
prior to sample preparation. Recoveries of surrogates are used as an indicator of accuracy, method
performance, and extraction efficiency. If surrogate recoveries are outside the specified control limits,
corrective action must be taken, including sample repreparation or reanalysis, if appropriate.

2.9.6  Matrix Spike/Matrix Spike Duplicate

As described, an MS is a sample matrix fortified with known quantities of specific compounds. It is
subjected to the same preparation and analytical procedures as the native sample. Target analytes
specified in the SAP are spiked into the sample. MS recoveries are used to evaluate the effect of the
sample matrix on the recovery of the analytes of interest. An MSD is a second fortified sample matrix.
The RPD between the results of the duplicate MSs measures the precision of sample results. Only project-
specific samples designated on the chain-of-custody form will be spiked. The spike levels will be less than
or equal to the midpoint of the calibration range.

297 Internal Standards

Some methods require the use of internal standards to compensate for losses during injection or purging,
or losses resulting from viscosity. Internal standards are compounds that have similar properties as the
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analytes of interest but are not expected to occur naturally in the samples. A measured amount of the
internal standard is added to the standards and to the samples and QC samples following preparation.
When the internal standard results are outside the control limits, corrective action must be taken,
including sample reanalysis, if appropriate.

2.9.8 Laboratory Sample Duplicate

A sample duplicate selected by the laboratory is called a laboratory sample duplicate. It is subjected to
the same preparation and analytical procedures as the native sample. The RPD between the results of the
native sample and of the laboratory sample duplicate indicates the precision of sample results. The data
collected may also yield information on whether the sample matrix is homogenous or heterogeneous.

299 Interference Check Samples

Interference check samples are used in inductively coupled plasma analyses to verify background and
inter-element correction factors. They consist of two solutions. Selution A contains the interfering
analytes. Solution B contains both the analytes of interest and the interfering analytes. Both solutions are
analyzed at the beginning and at the end of each analytical sequence. When the interference check
sample results are outside the control limits, corrective action must be taken, including sample
reanalysis, if appropriate.

2.9.10 Retention Time Windows

Retention time windows for gas and liquid chromatographic analyses must be established by replicate
injections of the calibration standard over multiple days as described in SW-846 8000C. The absolute
retention time of the calibration verification standard at the start of each analytical sequence will be used
as the centerline of the window. In order for an analyte to be reported as positive, its elution time must
be within the retention time window.

2.9.11 Holding Time

The holding time requirements specified in this SAP must be met. For methods requiring both sample
preparation and analysis, the preparation holding time will be calculated from the time of sampling to the
completion of preparation. The analysis holding time will be calculated from the time of completion of
preparation to the time of completion of the analysis, including any required dilutions, confirmation
analysis, and reanalysis. For methods requiring analysis only, the holding time is calculated from the time
of sampling to completion of the analysis, including any required dilutions, confirmation analysis, and
reanalysis.

2.9.12 Confirmation

Confirmation analysis must be carried out as specified for specific methods when the result is at or above
the reporting limit. The result designated as the primary result will be reported but may be reported from
the confirmation column if there is a confirmed positive bias from interference on the primary column.
The laboratory will follow its specific SOP on reporting confirmation data, and in all cases, confirmation
data will be clearly annotated in the data package during such an occurrence. All calibration and QC
requirements must be met when confirmation analysis is performed.

2.9.13 (Cleanup Procedures to Minimize Matrix Effects

To maintain the lowest possible RLs, appropriate cleanup procedures should be employed when
indicated by the method used to remove or minimize matrix interference. Methods for sample cleanup
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include gel permeation chromatography, silica gel, alumna, florisil, mercury {sulfur removal), sulfuric acid,
and acid/base partitioning. Method blanks, MS/MSDs, and LCSs must be subjected to the same cleanup
procedures as those performed on the samples to monitor the efficiencies of the procedures.

2.9.14 Sample Dilution

Sample dilution results in elevated reporting limits and ultimately affects the usability of the data related
to potential actions at the sampling site. It is important to minimize dilutions and maintain the lowest
possible reporting limits, When dilutions are necessary because of high concentrations of target analytes,
lesser dilutions should also be reported to fully characterize the sample for each analyte. The level of the
lesser dilution should be such that it will provide the lowest possible reporting limits without a lasting
deleterious effect on the analytical instrumentation.

When a sample exhibits characteristics of matrix interference that are identified through analytical
measurement or visual ocbservation, appropriate cleanup procedures must be proven ineffective or
inappropriate, prior to proceeding with dilution and analysis.

2.9.15 Standard Materials and Other Supplies and Consumables

Standard materials must be of known high purity and must be traceable to an approved source. Pure
standards must not exceed the manufacturer’s expiration date or 1 year following receipt, whichever
comes first. Neat standards (used in the wet chemistry tests) allow up to 5 years before expiration.
Solutions prepared by the laboratory from the pure standards must be used within the expiration date
specified in the laboratory’s SOP. All other supplies and consumables must be inspected before use to
ensure that they meet the requirements specified in the appropriate SOP. The laboratory’s inventory and
storage system should ensure their use within the manufacturer’s expiration date and storage under
proper conditions.

2.9.16 Manual Integration

The laboratory is required to train all analysts performing methods that rely on interpretation of
chromatographic data on appropriate software or manual integration practices. The laboratory also must
strive to minimize the use of manual integration of data. If manual integration is required to correct a
software auto integration error, the manual integration will be clearly identified in the instrument data.
“Before” and “after” enlargements of the region of the chromatogram where the manual integration was
performed will be provided on an appropriate scale that allows an independent reviewer to evaluate the
need for and quality of the manual integration.

The analyst will document the reason for the manual integration, the laboratory manager or designee will
review and approve the manual integration. The initials of the analyst and reviewer will be documented
in electronic format.

2.10 Inspection and Acceptance Requirements for Supplies
and Consumables

It is expected that several subcontractors will provide various services to multiple project tasks. The
required services must meet the task scope, specified levels of quality, and the submittal schedule.
Project subcontractors or vendors should have contractual arrangements with their suppliers. Field
supplies and equipment will be procured as part of the contract and maintained by the technical team.
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Supplies and equipment will be acquired and initially inspected by equipment specialist personnel

located at the CH2M warehouses. The subcontractor on this project will use their own specialized field
equipment or will acquire the equipment appropriate for the task through commercial vendors {rental
companies). Before use at the project site, equipment will be visually inspected and tested by the field
team leader upon receipt or installation to verify that the correct materials and services were received
and that they can meet contractual arrangements and the requirements specified in the project site-

specific plans.

2.11 Data Acquisition Requirements for Nondirect
Measurements

Data acquired from nondirect measurements include the following:

Physical information, such as descriptions of sampling activities and geologic logs
State and local environmental agency files

Reference computer databases and literature files

Historical reports and subjective information gathered through interviews
2.12  Data Management Plan

The data management plan outlines the procedures for storing, handling, accessing, and securing data
collected during this sampling event. Data gathered during the sampling event will be consolidated and
compiled into a database that can be used to evaluate site conditions and data trends. The data
management plan will serve as a guide for all database users. The plan is subject to revision to allow the
database management system to be modified as it is developed and maintained. The plan describes the
following:

The responsibilities of the project team for data management
The data management system to be established for the project
The development of the base maps onto which the data will be plotted

The types of data to be entered into the data management system and the process of data entry

2.12.1 Team Organization and Responsibilities

Team members and their responsibilities for the data management process are [
anidas follows:

The project manager and project chemist establish the sample tracking system.

Tracks the chain-of-custody forms and other sampling information
Oversees proper use of the EPA Scribe software and accuracy of the information entered

Conducts tracking of samples, forwards tracking information and received data to the database
manager, and identifies the data inputs (e.g., sample numbers) to use in generating tables and
plots

Reviews incoming analytical laboratory deliverables for completeness to ensure that data are
present and available for further review

Oversees or performs data verification and validation
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— Coordinates independent validation with GLNPO and its contractor

— Completes a data usability report that summarizes the field data acceptability and validation
findings

e The database manager is responsible for coordinating and overseeing a variety of data management
tasks. The tasks include, but are not limited to, the following:

—  Setting up the data management system in consultation with the project chemist

— Informing CH2M of missing or incorrect information in the EDD so that CH2M can work with the
laboratory to address such issues

— Uploading the field data and laboratory EDDs into the project database
—  Providing data conversion/manual entry into the database, QC of the entered data
— Coordinating upload of the independent validation qualifiers to the project database
—  Providing cross-tab data tables for field and laboratory data
— Preparing the EDDs for entry of study data into the EPA’s GLSED
— Forwarding all deliverables to the project chemist, project manager, or designee.
e The GIS and MVYS analystesanager is responsible for the following:
—  Coordinating with the project manager to set up a geodatabase before sampling
— Maintaining spatial layers and overall geodatabase integrity and accuracy

—  Providing GIS- and MVS-related outputs for reports

2.12.2 Sample Tracking

The project chemist or designee will be responsible for tracking samples to ensure that the analytical
results for all samples sent for analysis are received by the laboratory. Sample IDs, collection date, and
analysis information from Scribe and the chain-of-custody forms will be used for tracking. Upon receiving
a sample receipt notice from the laboratory, the project chemist will enter the date received by the
laboratory and the date the deliverables are due. The project chemist will also enter the date of receipt
of the data package and EDD. Upload of EDD files and entry of validation qualifiers will be tracked in the
sample tracking table.

2.12.3 Data Types

Activities at the site will involve accessing the types of data collected to confirm whether project
objectives were met.

Data collected during this event will be used as it becomes available to create a project database. The
database will include field and laboratory data reviewed by CH2M and the independent validator. The
data source will be noted in the database. Procedures for incorporating data into the database are
presented in subsequent sections of the data management plan.
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2.12.4 Data Management
2.12.4.1 Hard Copy

Measurements made during field data collection will be recorded in field logbooks or field forms. Field
data will be reduced and summarized, tabulated, and stored along with the field logbooks. All raw
analytical laboratory data will be stored as an original hard copy. Hard copy information includes chain-
of-custody forms, analytical bench sheets, instrument printouts and chromatograms, certificates of
analyses, and QA/QC report summaries. Validation reports will be stored with the data package reports.

2.12.4.2 Data Input Procedures

Sampling information, analytical results, applicable QA/QC data, data validation qualifiers, and other
field-related information will be entered into the project database for storage and retrieval during data
evaluation and report development. The analytical data will be loaded into the database using EDD files
received from the analytical laboratory. Validation qualifiers will be entered into the database through an

Other available field-related data collected will be manually entered onto Scribe for loading into the
project database. The entry of other field-related data will be confirmed by comparing exports from the
database against the original files used to perform the data entry. All data entry confirmation procedures
and results will be documented.

2.12.5 Computer Database

The technical data including sample location information, laboratory analytical results, and analytical

data validation will be managed using EQuIS 6, a third-party database system by EarthSoft, that is used to
store and analyze project data submissions. The core EQuIS applications are its chemistry and geology
modules, each of which is associated with its own underlying Microsoft SQL Server database. CH2M owns
licenses for the geology and chemistry modules. The EQuIS database system is based on a relational
model in which independent tables, each containing a certain type or entity of data, can be linked
through selected fields that are common to two or more tables. The database design allows for the
inclusion of historical data and allows users to effectively conduct trend analysis and generate a variety of
data reports to aid in data interpretation.

The field data in Scribe and the laboratory submittal will be evaluated for completeness and compliance.
Once it is determined that the data are complete and finalized, they will be imported into the project
database. Field and laboratory data will be merged and each record evaluated for successful and
complete merging.

The database will be protected from unauthorized access, tampering, accidental deletions or additions,
and data or program loss that can result from power outages or hardware failure. The following
procedures will be adopted to ensure protection:

s The master database will be stored hosted by EarthSoft on a network file server with Web access
from a local to the installation of the EQuIS data management system and access via EQuIS Enterprise
Web interface. Members of the data management team involved in loading, modifying, or querying
the database will be given access through EQuIS user accounts and passwords, as well as the
appropriate network server permissions.

e EQuIS Enterprise provides users with a Web-based interface that allows for data reporting in
standard formats. Where required, data exports from copies of the master database will be stored on
the local area network for access by project staff through custom reporting tools developed to
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minimize possible database corruption by users. Whenever the master database is updated or
modified, the data will be recopied exported to the local area network to ensure that the current
copy data set is available to users.

¢ Daily backups of the master database and its copies will be made to ensure that the data will not be
lost due to problems with the network. Each night a daily differential backup will be performed by
EarthSoft. Then, each week a full backup will be completed by EarthSoft. The backups are stored on a
storage area network device located in Utah, and are then transferred to an offsite data center.

2.12.6 Geographic Information System and 3-D Analytical Modeling

Workflow for creating, maintaining, and organizing geospatial data will follow the spatial data standard
format for projects whenever possible.

An ArcView project or extension will be used providing the following functionality: load and display
project site base maps; display sampling station locations and associated sampling data (date, media,
results); and perform ad hoc queries to highlight sampling locations meeting user-entered criteria for
sampling (such as data by date, sample type, analyte, depth/elevation, result value, or any combination
thereof).

2.12.7 Documentation

Documentation of data management activities is critical because it provides the following:

A hard copy record of project data management activities

Reference information critical for database users

Evidence that the activities have been properly planned, executed, and verified
Continuity of data management operations when personnel changes occur

The data management plan is the initial general documentation of the project data management efforts.
Additional documentation will be maintained to document specific issues, such as database structure
definitions, database inventories, database maintenance, user requests, database issues and problems,
and client contact.

2.12.8 Project Record File

The final project record file will be the central repository for documents that constitute evidence relevant
to sampling and analysis activities. CH2M will be the custodian of the file and will maintain the contents
of the file for the project, including relevant records, reports, logs, field notebooks, pictures, contractor
reports, and data reviews, in a secured area with limited access during the project duration.

CH2M will keep records until project completion and closeout at which time the project data contained
within the project record file will be transferred to EPA.

As necessary prior to closeout, records may be transferred to a records storage facility. The records
storage facility must provide secure, controlled-access records storage.

Records of raw analytical laboratory data, QA data, and reports will be kept by the subcontract laboratory
for at least 5 years.

2.12.9 Presentation Investigation Data

Depending on the data user’s needs, data presentation may consist of any of the following formats:
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e Tabulated results of data summaries or raw data

e Figures showing bathymetry, topography, or location-specific results

Other types of data elements may be added as the field investigation needs and activities evolve.
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Assessment and Oversight

3.1 Assessments and Response Actions

Field and laboratory activities will be assessed for technical and procedural compliance with this SAP.
Performance and system audits are key factors for verifying compliance. The following are the purposes
of the audits:

e Confirm that appropriate documents are properly completed and kept current and organized
e Ensure measurement systems are accurate

e Identify nonconformance or deficiencies and initiate necessary corrective actions

e Verify that field and laboratory QA procedures called for are properly followed and executed

The CH2M project manager, CH2M QAM, and the laboratory QAM are responsible for ensuring
conformance with SOPs. Activities selected for audit will be evaluated against specified requirements,
and the audit will include evaluation of the method, procedures, and instructions. Documents and
records will be examined as necessary to evaluate whether the QA program is effective and properly
implemented. Reports and recommendations must be prepared on all audits and submitted to the
CH2M QAM for retention in the project files.

The CH2M project manager is responsible for overseeing all CH2M project personnel and ensuring that
staff members follow proper protocol for field activities, project support activities, and the execution of
the project-related tasks. The CH2M project manager will assign qualified personnel to conduct specific
project activities appropriate to their qualifications. The CH2M project manager will request regular
feedback from lower-level management personnel and individuals directly involved with project
activities to gauge effectiveness. The CH2M project manager is responsible for implementing all
corrective activities as needed on this project.

The laboratory project manager is responsible for coordinating and scheduling the laboratory analyses,
supervising the in-house chain of custody, accepting requirements outlined within the SAP, overseeing
data review, and ensuring that the laboratory QA requirements are met and that laboratory QA
procedures are properly followed, and analytical reports are correctly prepared.

3.1.1 Field Audits

Planning, scheduling, and conducting QA audits and surveillance are required to verify that site activities
are being performed efficiently in conformance with approved plans, standards, federal and state
regulatory requirements, sound scientific practices, and contractual requirements. Planned and
scheduled audits may be performed to verify compliance with aspects of the QA program and to
evaluate the effectiveness of the QA program. Audits include the following:

e Objective examination of work areas, activities, and processes
e Review of documents and records

e Interviews with project personnel

e Review of plans and standards

The field team leader will conduct a daily internal review of the sampling program during the project
and will pay particular attention to the sampling program with respect to representativeness,
comparability, and completeness of the specific measurement parameters involved. Problems identified
through the review will be documented in the logbook and appropriate corrective actions implemented.
The field team leader or a designee will review field documentation {chain-of-custody forms, field daily
sheets, and logbooks) daily for accuracy, completeness, and compliance with SAP requirements. The field
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team leader will also audit field sampling procedures for compliance with SAP procedures to check for the
following:

e Sampling protocols are followed.

e Samples are placed in proper containers.

e Samples are stored and transported properly.
e Field documentation is completed.

EPA may also perform scheduled or non-scheduled field audits during sampling activities.

3.1.1.1 Field Corrective Action

Any project team member may initiate a field corrective action process, which consists of identifying a
problem, acting to eliminate it, monitoring the effectiveness of the corrective action, verifying that the
problem has been eliminated, and documenting the corrective action in the logbook.

Corrective actions include correcting chain-of-custody forms; addressing problems associated with
sample collection, packaging, shipping, and field record keeping; and providing additional training in
sampling and analysis. Additional approaches may include resampling or evaluating and amending
sampling procedures. The field team leader will summarize the problem, establish possible causes, and
designate the person responsible for a corrective action. The field team leader will verify that the initial
action has been taken and appears effective and will follow up to verify that the problem has been
resolved.

Technical staff and project personnel will be responsible for reporting suspected technical or QA
nonconformance or suspected deficiencies to the field team leader, who will be responsible for
assessing suspected problems in consultation with the CH2M QAM, laboratory QAM, and the CH2M
project manager. Based on the situation’s potential to affect data quality, the project manager will
notify the COTR to discuss the issue before a decision is made. If a reportable nonconformance is found
to require corrective action, the field team leader will initiate a nonconformance report and submit it to
the CH2M project manager.

The field team leader will be responsible for ensuring that corrective actions for nonconformance are
initiated by the following method:

e Evaluating reported nonconformance

e Controlling additional work on nonconforming items

e Determining disposition or action to be taken

e Maintaining a log of nonconformance

e Reviewing nonconformance reports and corrective actions taken

e Ensuring that nonconformance reports and corrective actions are replayed to the CH2M
management team and documented in the project files

3.1.2 Laboratory Quality Assurance Program

The laboratory will maintain a quality assurance manual or equivalent document. The QAM will define
the laboratory’s internal procedures for QA/QC as follows:

e QA policies, objectives, and requirements
Organization and personnel

Document control

SOPs {analytical methodology and administrative)
Data generation
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e Software verification

o QA

® QcC

s Nonconformance/corrective action procedures

e Data review

3.1.3 Laboratory Audits

The laboratory QAM may conduct internal system audits, which are qualitative evaluations of all
components of the laboratory QC measurement system. The audit will serve to determine whether all
measurement systems were used appropriately. System audits will be conducted to evaluate the
following:

e Sample handling procedures e Safety procedures

e Calibration procedures e Record keeping procedures

e Analytical procedures s Timeliness of analysis and reporting
e QC results

Laboratories also may be subject to external audits, which focus on assessing general l[aboratory
practices and conformance to this SAP. Laboratory audits may be performed before the analyses begin
and at any time during the course of the project, as deemed appropriate.

The laboratory QAM will review internal laboratory performance. The laboratory QAM will evaluate
laboratory precision and accuracy by comparing the results of duplicate samples, QC samples, spikes,
and blanks. The laboratory QAM or other client services individual will check the analytical results prior
to distribution when a beyond-control-limit situation is encountered.

External laboratory performance reviews may be conducted based on evaluation of the results of check
samples analyzed as part of EPA or state certification requirements. They also may be conducted by
sending “double-blind” performance evaluation samples (those not discernible from routine field
samples) to the analytical laboratory. EPA GLNPO may conduct external audits.

3.1.3.1 Laboratory Corrective Action

Corrective actions may be required for analytical/equipment problems or for noncompliance problems.
Analytical/equipment problems may occur during sampling, sample handling, sample preparation,
laboratory instrumental analysis, or data review.

A corrective action program will be determined and implemented when a noncompliance problem is
identified. The person identifying the problem will be responsible for notifying the proper project
member. If the problem is analytical in nature, information on the problem will be communicated to the
laboratory QAM and the CH2M project chemist, who will in turn direct information to proper project
members. Implementation of corrective actions will be confirmed through similar channels.

Corrective actions will be documented. No staff member will initiate a corrective action without prior
communication about the action that needs correction and the proposed corrective action through the
proper channels. If corrective actions are insufficient, the CH2M project manager or the CH2M QAM
may issue a stop work order.

Corrective actions are required whenever an actual or potential out-of-control situation is noted.
The investigative action taken depends somewhat on the analysis and the event. Laboratory personnel
are alerted that corrective actions may be necessary if the following are found:
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e QC data are outside the warning or acceptable windows for precision and accuracy.
Blanks contain target analytes above acceptable levels.

Undesirable trends are detected in spike recoveries or RPD between duplicates.

Unusual changes in detection limits occur.

Inquiries concerning data quality are received.

Deficiencies are detected by the laboratory QAM during internal or external audits or from results of
performance evaluation samples.

Corrective action procedures are often handled at the bench level by the analyst. The analyst will review
preparation or extraction procedures for possible errors and check instrument calibrations, spike and
calibration mixes, and instrument sensitivity. If problems persist or cannot be identified, matters will be
referred to the laboratory supervisor, laboratory project manager, or laboratory QAM for further
investigation. Once the issue is resolved, full documentation of the corrective action procedures will be
filed with the CH2M QAM and laboratory QAM after approval by CH2M. Corrective actions may include
the following:

e Resampling and analyzing

e Evaluating and amending sampling procedures

e Evaluating and amending analytical procedures

e Accepting data and acknowledging the level of uncertainty

e Reanalyzing the samples, if sample or extract volume is adequate and holding-time criteria permit

If resampling is necessary because of laboratory problems, the CH2M project manager must identify the
appropriate approach, including cost recovery from the laboratory for the additional sampling effort.

3.1.3.2 Laboratory Standard Operating Procedures

The laboratory will maintain SOPs for all analytical methods and laboratory operations. The format for the
procedures will conform to the following references:

e Test Methods for Evaluating Solid Waste, Physical and Chemical Methods (EPA, 2008)
e “Good Laboratory Practices” in Principles and Guidance to Regulations for Ensuring Data Integrity in
Automated Laboratory Operations (EPA, 1995)

All SOPs must have a unique identification number that is traceable to previous revisions of the same
document.

3.1.3.3 Demonstration of Capability

Personnel in the laboratory QA department will maintain records documenting the ability of each
analyst to perform applicable method protocols. Documentation will include annual checks for each
method and analyst. Internal, blind performance evaluation samples for each method and matrix
demonstrating overall laboratory performance must be submitted annually. The laboratory may receive
additional blind performance evaluation samples in conjunction with the program.

3.1.4 Corrective Action

Corrective action may be required as a result of deviations from field or analytical procedures.
Deficiencies identified in audits and data quality evaluations may also call for corrective action. All
project personnel have the responsibility, as part of their normal work duties, to identify, report, and
solicit approval of corrective actions for conditions adverse to data quality.

Field and laboratory staff may encounter conditions that require immediate corrective action. Personnel
will document conditions and the results of corrective actions in a field logbook or laboratory
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nonconformance report and communicate their actions as soon as possible to the field team leader,
laboratory supervisor, and if necessary, the project chemist for immediate input. The Corrective Action
Preventive Action system is in place to allow for supervisory review or client input for all deviations or
deficiencies. The corrective action reporting system requires immediate documentation of deviations or
deficiencies and for supervisory review of the actions taken to correct them. At a minimum, the corrective
action report should include the following:

Type of deviation or deficiency

Date of occurrence

Impact of the deviation or deficiency, such as samples affected
Corrective action taken

e Documentation that the process has been returned to control

The only time a corrective action report may be waived is when a deviation or deficiency is immediately
corrected, and its impact is precluded. An example would be an unacceptable initial calibration that is
repeated before samples are analyzed.

A core program or project team member can initiate a corrective action preventive action but will
consult with the CH2M QAM prior to submittal. The CH2M QAM will be responsible for reviewing
corrective action preventive actions, assigning them to the appropriate action owners, and monitoring
completion of both short- and long-term actions. The ultimate responsibility for the laboratory
corrective action process is the laboratory QAM, who must ensure that proper documentation,
approval, and closeout of all out-of-control or nonconformance events are performed. A
nonconformance report will summarize each nonconformance condition. Corrective action reports that
could affect data quality must be brought to the attention of the project chemist. Report disposition will
be the responsibility of the project chemist. The CH2M project manager may be notified about a
particular report at the project chemist’s discretion. Copies of corrective action reports must be
maintained in the laboratory or field project files and will be submitted with the associated data
package.

3.2 Reports to Management

In addition to audit reports submitted to the CH2M project manager in accordance with the SAP,
a monthly progress report will be prepared by the CH2M project manager and submitted to the COTR.

After the sample results received from the laboratory are evaluated, reduced, and tabulated, and the
results of the independent validation are received, a data evaluation package documenting the field
investigation will be submitted to the COTR. The data evaluation package will include an electronic file
containing the final laboratory and field data, including coordinates and copies of field notes and
sampling logs, and raw laboratory data.
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.Data Validation and Usability

4.1 Field and Laboratory Data Management

Data will be reduced manually or by using appropriate application software. Quantitation procedures
specified for each method must be followed. If data are reduced manually, the documentation must
include the formulas used. Any application software used for data reduction must have been previously
verified by the laboratory for accuracy. Documentation of the software’s verification must be
maintained on file in the laboratory. Documentation of data reduction must allow re-creation of the
calculations.

All chemical analytical data will undergo at least four levels of review at the laboratory before release.
The following four steps will be followed:

e The analyst performing the tests initially will review 100 percent of the data to check for the
following:

- Sample preparation information is correct and complete.

—  Sample analysis information is correct and complete.

— Appropriate analytical procedures were followed.

- Analytical results and reporting units are correct and complete.

- QC samples are within established control limits or qualified when outside limits.
—  Documentation is complete.

e The senior analyst or the section supervisor will review 100 percent of the data for the following:

- Accuracy and compliance with calibration and QC requirements, holding-time compliance, and
completeness

- Verification of analyte identification and quantitation

— Comparison of calibration and QC results with the applicable control limits

— Review of reporting limits to see that they meet the project objectives

e The laboratory QAM will review at least 10 percent of data or deliverables generated for the
program against the project-specific requirements.

e The laboratory manager or client services representative will conduct a final data review to check
that all required analyses were performed on all samples and that all documentation is complete.

Data will be generated in the field during sample collection and in the laboratory during sample analysis.

CH2M is ultimately responsible for overseeing data management for the project both in the field and in
the laboratory.

In support of data review, verification, and validation, a suite of procedures has been established and
includes the following:

e Field data will be recorded and reported using Scribe. Scribe export files for the project field data
will be submitted to the database manager for review and will be incorporated into the project
database. The database manager will review the files for completeness, and the CH2M project
chemist will check compliance with the SAP and the GLLA data reporting standard. Deviations and
nonconformance issues will be documented and potential impact on sample results will be
evaluated and detailed in the CH2M data validation report.
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e Chemical analysis laboratories will submit the laboratory data in the EPA Region 5 EQuIS EDD format
to the CH2M project chemist. Geotechnical analysis laboratories will submit laboratory test results
in an excel format if able and/or in a PDF report.

e The laboratory and field data will be merged into a single database for the project.

e Chemical laboratory data will be checked for completeness and compliance, and will be reviewed,
verified, and validated by CH2M. Geotechnical laboratory data will be checked for completeness and
compliance.

e Usability of the project data will be evaluated by CH2M based on the data assessment findings and
documented in the data usability report.

e At the direction of GLNPO, the data validation results will be provided for independent validation,
and findings by the validator will be incorporated into the final data set.

e A final deliverable for GLSED will be submitted to EPA with the data usability report and the
supporting data assessment documentation.

411 Laboratory Report Description

Hard copy deliverables (or PDF files), in summary format, provided by the subcontract laboratory will be
consistent with the deliverable requirements using either contract laboratory program equivalent forms
or internal laboratory standardized versions. The laboratory will provide a Level 4 data package for all
analytical fractions as appropriate by method for this project. The laboratory data report should be
organized in a consistent and logical format that facilitates data identification and retrieval.

Hard copy and electronic laboratory reports for all samples and analyses will contain the information
necessary to perform data evaluation. Hard copy packages will be designed logically to permit the
validator and other reviewers ease of access and ability to navigate the reported data. Geotechnical
data provided in an electronic format along with a hard copy report package if available.

Results of multiple dilutions should be reviewed for consistency. The laboratory must resolve and
correct discrepancies. Laboratory qualifiers will be applied when there is a condition of nonconformance
that could potentially affect data usability. The qualifiers must be properly defined as part of the
deliverables. Issues relevant to data quality must be addressed in a case narrative.

A Level 1 report will include at least the following information {(when applicable):
e Cover letter complete with the following information:

— Title of report and unique report identification {sample delivery group number)

— Project name and site location

— Name and location of laboratory and second-site or subcontracted laboratory

— Client name and address

— Statement of authenticity and official signature and title of person authorizing report release

e Table of contents

e Summary of samples received that correlates field sample IDs with the laboratory IDs
e Laboratory qualifier flags and definitions

e Field identification number

e Date received
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e Date prepared

e Date analyzed (and time of analysis if the holding time is less than or equal to 48 hours)

e Preparation and analytical methods

e Result for each analyte (dry-weight basis for sediments)

e Percent solids results for sediment samples

e Dilution factor (provide both diluted and undiluted results when available)

s Sample-specific reporting limit adjusted for sample size, dilution/concentration

e Sample-specific MDL adjusted for sample size, dilution/concentration {when project objectives
require reporting less than the reporting limit)

e Units
A Level 2 report will consist of all the elements included in a Level 1 deliverable, plus the following:
e Case narrative that addresses at least the following information:

- Sample receipt discrepancies, such as bubbles in volatile organic analysis samples and
temperature exceedances

— Descriptions of all nonconformances in the sample receipt, handling, preparation, and analytical
and reporting processes, and the corrective action taken in each occurrence

- Identification and justification for sample dilution
& Surrogate percent recoveries

e MS/MSD and LCS spike concentrations, native sample results, spiked sample results, percent
recoveries, RPDs between the MS and MSD results, and associated QC limits

o Method blank results

e Analytical batch reference number that cross-references samples to QC sample analyses

e Executed chain of custody and sample receipt checklist

A Level 3 report will consist of all the elements in Level 1 and Level 2 reports, plus the following:

e Analytical sequence or laboratory run log that contains sufficient information to correlate samples
reported in the summary results to the associated method QC information, such as initial and
continuing calibration analyses

e Confirmation results
e Internal standard recovery and retention time information, as applicable

e Initial calibration summary, including standard concentrations, RFs, average RFs, relative standard
deviations or correlation coefficients, and calibration plots or equations, if applicable {required in
hard copy format only)

e Continuing calibration verification summary, including expected and recovered concentrations and
percent differences {required in hard copy format only)

e [nstrument tuning and mass calibration information for gas chromatography[ eq \O{/, }Jmass
spectrometry and inductively coupled plasma/mass spectrometry analyses
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e Any other method-specific QC sample results

A Level 4 report will include all elements outlined above for the Level 1 through Level 3 reports and all
the associated raw data (see Table 38). It is imperative that the relative scale used for chromatographic
and other instrument data be supplied in a scale that facilitates review from hard copy. Complex areas
of sample chromatograms will be sufficiently enlarged to facilitate viewing, and the enlargements will be
provided. The following information also will be supplied:

e Sample preparation logs that include the following:

—  Preparation start and end times
— Beginning and ending temperatures of water baths and digestion blocks

e Example calculation {and algorithm) for obtaining numerical results from at least one sample for
each matrix analyzed

e Reconstructed ion chromatograms or selected ion current profiles for each sample (and blank)
analyzed and mass spectra for each compound identified, including the following:

— Raw compound spectra

— Enhanced or background spectra

— Laboratory-generated library spectra {for tentatively identified compounds provide the
reference mass spectra from software spectra library)

4.2 Data Review, Verification, and Validation

Data validation is the process of reviewing project data against the data QA/QC requirements. The
data are evaluated for precision and accuracy against the analytical protocol requirements stated in
the laboratory scope of work. Nonconformance issues or deficiencies that could affect the reported
result’s precision or accuracy are identified and considered when assessing whether the resultis
sufficient to achieve DQOs.

The data collected as part of the field investigation must be consistent with this SAP. EPA National
Functional Guidelines will be used as guidance on data validation procedures. QC requirements are as
specified in the analytical methods, laboratory SOWs, and laboratory SOPs. QC requirements specified in
the laboratory SOWs will take precedence over the functional guidelines requirements when listed.

The data are verified to assess whether the EDDs and the hard copy data deliverables are consistent with
one another to ensure an accurate database. The data will be evaluated in such a way as to determine
whether the results make sense if compared with anticipated results. If the data are consistent with
anticipated results, no corrective action will be deemed necessary. However, if the data obtained from
the laboratory are not consistent with the anticipated results, an in-depth evaluation of the results may
be necessary to interpret the deviation.

Final laboratory data will be reviewed, verified, and validated by CH2M. One hundred percent of the
chemical analysis {groundwater, effluent water, and elutriate water) laboratory data will follow Tier 1
validation and 20 percent will follow Tier 2 validation level according to Guidance for Labeling Externally
Validated Laboratory Analytical Data for Superfund Use {EPA, 2009). The results for geotechnical
parameters will be verified by the laboratory and will be reviewed for completeness and usability by
CH2M. Geotechnical results and waste characterization data will not undergo data verification or
validation. Data qualifiers will be applied to specific sample results when there are nonconformances
that could potentially affect data usability. Data review findings will be documented using data qualifiers

GES0820190612CIN

ED_006436A_00022043-00066



QUALITY ASSURANCE PROJECT PLAN: CUYAHOGA RIVER GORGE DAM GLLA PROJECT, CUYAHOGA FALLS CHIO
REVISION NC. 0

QCTOBER 2019

PAGE [ PAGE \* MERGEFORMAT |

in the EDD and in validation narratives. The project chemist will evaluate and assess how the data, as
qualified, can be used for the project.

i | Commented [S3162]: Section 4.2.1 - The percentage and level
42 1 |ndependent Rev‘ ew - of third party data validation is not specified in SAP Section4.2.1,
At the direction of GLNPO, :

Typically, Tier 1validation is required for 100% of the sample
resuits; and Tier 2 validationis specified for 20% of the results;
Note that some proj quire 100% Tier 2 validation for select
parameters.

a third-party validator

¥ Commented [EJ163R162]: Julic: Text added but EPA
neers to tell us what they would want a 3" party validator to
validate:and at what level:

| commented [SI164R162]: 10.7:19 call Mary Beth asked
Julie tosend her email with this guestion so she could discuss
with-Mark Eoomis:

‘} Commented [ST165R162]: Julie sent email on 10-8-19 }
Data validation is conducted to assess the effect of the overall sampling and analysis process on the Commented [E1166R162]: ¢ with no i
usability of data. There are two areas of review: laboratory performance evaluation, and the effect of { yalidation per Mark Loomis email

matrix and sampling interference. The laboratory performance evaluation is a check for compliance with

the method requirements. The laboratory either did or did not analyze the samples within the QC limits

of the analytical method and according to protocol requirements. Potential matrix and sampling effects

are assessed by a QC evaluation of the analytical results and by an examination of the results of testing

blank, duplicate, and MS samples; and then by determining how, if at all, it could affect the usability of

the data.

4.3  Validation and Verification Methods

The analytical data will be supported by a data package. The data package will contain the supporting
QC data for the associated field samples. {See Section 4.1.1 for the data package content requirements.)
Before the laboratory will release each data package, the laboratory QAM (or the analytical section
supervisor) must carefully review the sample and laboratory performance QC data to verify sample
identity, the completeness and accuracy of the sample and QC data, and compliance with method
specifications.

The verification/validation process will be performed by a combination of electronic and manual
methods.

The CH2M project chemist will use manual validation following the National Functional Guidelines to
validate analytical data based on the parameters set by the chemist and database manager in the SAP.
Data flags, as well as the reason for each flag, are entered into an electronic database and made
available to the data users.

If, during the data review and verification process, a systematic problem or other issue with the dataset
is identified, the CH2M project chemist will contact the laboratory’s project manager or QA manager.
Additional evaluation of the data may be performed including an in-depth review of the raw data to
verify accuracy followed by analysis and interpretation of the data in the context of the project
objectives and end-use as part of the usability assessment.

A data validation report will be prepared summarizing the findings and discussing their impact on the
overall data usability. It will be incorporated into the final data usability report.

431 Field Data

Scribe will be used to generate sample numbers, labels, and chain-of-custody forms. Field records will be
generated in hard copy field logs and included as an appendix to the final data summary. The field data to
be incorporated in the project database will be entered into Scribe by CH2M team members. The CH2M
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project chemist or field team leader will forward the complete field database file to the CH2M data
manager who will import the field data into the project database.

The field data will be assessed for completeness, compliance, and accuracy in accordance with the
requirements stated in this SAP. The data entry in electronic files will be checked by comparing hard copy
data contained in the logbooks or forms to a printout of the electronic file. Data entry confirmation
procedures and results will be documented.

43.2 laboratory Data

The subcontract laboratories will generate chemical analytical data supporting the project. Data will be
generated and managed at the laboratories according to the laboratory SOPs (Appendix 84). As detailed
in the laboratory SOW, all analytical data are to be checked and reviewed at the laboratory by the
analyst generating the data and an experienced data reviewer before being released to CH2M.

Discrepancies must be resolved and corrected at the time of discovery. Laboratory qualifiers will be
applied when there is nonconformance that could potentially affect data usability. The laboratory
qualifiers will be defined as part of the deliverables. Issues relevant to the quality of the data will be
addressed in the laboratory case narrative.

Analytical results will be submitted as an EDD and will be accompanied by an analytical report in an
electronic (PDF) format. SDG data reports will be generated by the laboratories consistent with the
formats identified in the laboratory SOWs.

For the data package, each analytical report must contain the information specified in the SOW and a
case narrative that includes, but is not limited to, the following information:

e Sample summary, cross referencing the field and laboratory sample identification, matrix, the date
that the sample was collected in the field, and the date the laboratory received the sample

e Project summary referencing the analytical methodology
e Discussion of protocol deviations that may have occurred during sample testing
e Discussion of QC sample questions encountered and the corrective measures taken

e Summary and discussion of samples that were diluted by the presence of an interference or target
analyte

For electronic data submittal, laboratories will report analytical data in the EPA Region 5 EQuIS EDD
format. Data packages (EDD and narrative) and full reports {PDF files) will be provided to CH2M.

Following receipt of the data package, CH2M will perform completeness and compliance checks with the
laboratory SOWs. CH2M will validate the laboratory reports and EDD files using the EQuIS 6 database
system. A project-specific library will be completed based on the requirements in this SAP. Data
gualifiers associated with the validation checks will be applied to specific sample results and input into
the project database. Findings of the data validation will be documented in the data usability report.

4.4  Reconciliation with Data Quality Objectives

The final activity of the data validation process is to assess whether the data fulfill the objectives for the
project. The project chemist will check final results, as adjusted for the findings of any data validation/data
evaluation, against the DQOs. The data acquired from the RD investigation should fulfill the project
objectives.

GES0820190612CIN

ED_006436A_00022043-00068



QUALITY ASSURANCE PROJECT PLAN: CUYAHGGA RIVER GORGE DAM GLLA PROJECT, CUYAHOGA FALLS CHIO

REVISION NO. 0

OCTORER 2019

PAGE [ PAGE \* MERGEFORMAT |

The CH2M project manager or designee will evaluate investigation results to assess whether the project
objectives have been met. The objectives will be met if all scheduled samples and data readings
documented in the SAP are obtained and all data are deemed usable after sufficient validation and
evaluation. If the objectives are not met, the reasons for not meeting them will be identified and
examined to determine data insufficiency. A corrective action will be implemented.
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.General Field Operations

This section describes general field operations and procedures to be executed to ensure the safety of
personnel onsite during field activities, as well as the quality of field data collection and field
documentation.

5.1 Health and Safety Plan

CH2M staff and entities directly subcontracted to CH2M will abide by U.S. Occupational Safety and
Health Administration regulations and the site-specific HASP. General topics covered in the HASP include
site location and scope of work, safety and health risk analysis, field team organization and
responsibilities, PPE, site control measures, decontamination procedures, emergency response plan,
employee training, and medical monitoring. The HASP will be kept onsite during field activities, and a
copy will be maintained in the project files.

5.2 Field Data Documentation Procedures

Consistent procedures will be implemented by CH2M to document the location, media, and the physical
parameters collected in the field. The procedures include recording the sample location information,
photographs, maintaining a file of parameter data generated as a result of field activities, and recording
field sampling location survey data. Field notes at each location may include the following information
(if applicable): date, time, personnel, weather conditions, station identification, x,y coordinates, z
elevations {top of water, top of sediment), water depth, core penetration depth, sediment recovery
thickness, and media descriptions. The following subsections describe the documentation methods that
will be used.

52.1 Field Logbook

A field logbook will be initiated at the start of the first onsite activity and maintained to document field
activities throughout the field effort in accordance with FOP-11, Field Logbook.

5.2.2 Field Forms

Standard forms may be used in addition to the field logbooks to ensure that necessary data are recorded
consistently and provide a more detailed record of field data. No blank spaces will appear on completed
forms. If information requested is not applicable, the space will be marked with a dashed line or marked
“N/A.” The forms are to be completed in the field and placed in the project files. Field forms will provide
information necessary to document sample location ID, sediment core descriptions and measurements,
survey information {x, y coordinates and z elevations), observations {for example, staining or odor), and
IDW tracking information. Field forms to be implemented by CH2M for this project include Sediment Core
Logs, Boring Logs, Calibration Logs, Well Installation Logs, GIS Metadata Forms, and an IDW Tracking Form
{included as attachments to the FOPs in Appendix B).

5.2.3 Photographic Documentation

The CH2M field team leader or designee will selectively photograph field activities and field conditions
to complement descriptions of field activities in the field loghook. The following information will be
recorded in the logbook when photographs are taken:

e Dateandtime
e Location and compass direction of the photograph

GESCB20190912CIN
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e Description and identification of the subject
e The initials of the person who took the photograph

CH2M will maintain digital picture files for reference during the project.

5.3  Field Data Quality Control Procedures

Information collected in the field through visual observation, manual measurement, and/or field
instrumentation will be recorded in field logbooks and/or on data forms. The field team leader will
review the data for consistency and adherence to this QAPP. Concerns identified will be corrected and

incorporated into the data evaluation process.

Field data calculations, transfers, and interpretations conducted by the field team will also be reviewed

by the CH2M field team leader. Original field documents will be kept in the project file.

Field documents will be checked for the following:
e General completeness

e Readability

e Clearly stated use of appropriate procedures and modifications to probing and sediment sampling

procedures

e Appropriate instrument calibration and maintenance records {as appropriate)

e Reasonableness of data collected
e Correctness of sample locations

e Correctness of reporting units, calculations, and interpretations

GES0820190612CIN
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Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio

State the Problem Goal of the Study information Inputs Study Boundaries Analytic Approach Performance or Acceptance Criteria Plan for Obtaining Data

fGorge Dam Pool Areq| e Commented [MG167]: What about surveying?

The data in this study are being
collected to fill data gaps in support
of the RD for the Cuyahoga River

The purpose of the sediment sampling
activities is to collect physical and
treatability data of the sediments

Existing Data: Sediment results from previous
investigations {Battelle, 2012}

The Cuyahoga River Gorge
Dam Pool sediments site is
located upstream of the Gorge

Performance criteria for analytical
chemistry data are established
within the EPA-approved methods

At each of the 16 proposed sample locations,
the following data will be collected:

Commented [WD168R167]: Included in the Chuckery area
below i

Gorge Dam Decommissioning
project. Specifically, this evaluation is
being conducted to define the
physical characteristics of the
sediments and treatability testing in
portions of the Cuyahoga River Gorge
Dam pool area.

within sections of the Gorge River that
have defined data gaps.

The objective of the field sampling and
laboratory analyses are to obtain the
following data:

Physical properties of the
sediment, including thickness

Sediment characteristics needed
to design of a geotextile tube
dewatering system and temporary
water treatment system by
performing coagulant/polymer
treatability testing

New Data: Sediment cores will be collected and visually
characterized for sediment type, particle size, color,
moisture, and consistency.

New Data: Samples will be collected as described under
the column Plan for Obtaining Data and submitted for
laboratory analysis for one or more of the following:

e Geotechnical properties of the composited
sediment to look for variability within dam pool
area

® Waste characterization samples: TCLP for total
VOCs, SVOCs, pesticides, herbicides, metals; PCB
Aroclors, pH, and flash point

e Composited treatability -samples: polymer and
coagulate combinations (coagulants/settling agents,
cationic, anionic polymers, non-ionic polymers}, and
water treatment additives such as ferric chloride,
ferric sulfate, separation and performance
consistency {qualitative and guantitative testing)

e Composited treatability samples: Each of the eight
composited samples will be treated with the
recommended polymer and polymer aid, if
necessary, and shall be subjected to Geotube® rapid
dewater test (RDT).

e Following the RDT testing, each of the eight
composited samples will be treated with the
recommended polymer and polymer aid, if
necessary, and shall further be subjected the
Geotube® Dewatering Test (GDT) for field-scale
evaluation (replacing the former Hanging Bag Test}.

e Treatability test samples {pretreatment elutriate
and treated water}: VOCs, SVOCs, pesticides, total
and dissolved RCRA metals Hg, total suspended
solids, pH, and alkalinity

Additional field data collection for sample locations:
coordinates and elevations, water depth and elavaticn
core penetration, and recovery.

Sediment cores will be collected and composited for,
particle size, color, moisture, consistency, as well as
odors and staining.

Sample information: chain of custody, unique sample
identification (ID}), date, and time.

New Data: Bathymetry mapping to provide an x,y,z
reference datum for the data being collected.

River Dam in Cuyahoga Falls,
Ohio.

Samples will be collected from
the Gorge River sediments site
from the area immediately
upstream of the dam and
continuing upstream
approximately 1.5 miles.

See Figure 43.
The sampling is expected to be
conducted on the fall of 2019

and take approximately 7 days
to complete.

The results of the composited
sediment geotechnical
characteristics, waste
characterization and treatability
testing will be summarized and
presented in the field site
sampling technical memorandum.

and laboratory SOPs.

Most potential decision errors
typically will be associated with
field sample variability and sample
collection procedures. Analytical
error usually is a much smaller
portion of the total error
associated with an environmental
measurement.

Location information will be
obtained using a submeter
Trimble Pathfinder GPS. Location
data will be in latitude/longitude
{decimal degrees} World Geodetic
System 1984. Elevation data will
be obtained using 2019 survey
data.

Water depth will be measured to
the nearest 0.1 foot from the
water surface to the top of
sediment.

Core penetration thickness
measurements will be collected to
the nearest 0.1 foot. The water
depth will be subtracted from the
overall penetration depth to
determine sediment core
penetration thickness.

Sediment core recovery
measurements will be collected to
the nearest 0.1 foot and compared
to respective sediment core
penetration thickness
measurements to determine the
percent of recovery.

Probed sediment thickness
measurements will be collected to
the nearest 0.1 foot. The water
depth will be subtracted from the
probe refusal depths to determine
the sediment thickness.

Water depth will be measured using
either a surveyor’s rod with a 6-inch
diameter disc attached or a surveyor’s
tape measure outfitted with a sounding
disc or bell anchor 6 inches in diameter
and weighing between 7 and 8 pounds,
following Appendix B of the U.S. Army
Corps of Engineers (USACE} Hydrographic
Surveying Manual (USACE 2013},

Probed sediment thickness will be
measured by manually pushing a 0.75-
inch diameter steel pole into the
sediment until refusal. Refusal is defined
as the depth at which penetration of the
manual probe through the sediment
layer is less than 0.1 foot after
continuous pushing of the probe.

e Location ID and survey information {x, y,
and z coordinates) for each location

Cores will be collected through sediment
column. Eight composite samples will be
created from the 16- core locations

Eight composite samples will be created to
conduct geotechnical and coagulant/polymer
and dewatering treatability testing. Locations
for treatability testing will be collocated with
locations for visual classification and/or
analysis, resulting in no additional sample
locations. Bulk water will also be collected at
each bulk sediment location. Slurry samples
of the bulk water and sediment will be
collected for pretreatment testing.

10 gallons of sediment and 20 gallons of
water are required for each composite
sample for treatability testing.

5 gallons of sediment are required for each
composite sample for gectechnical testing.
Field data will be documented on the field
form for each location

Refer to Section 2 for additional details.
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Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio

State the Problem

Goal of the Study

information Inputs

Study Boundaries

Analytic Approach

Performance or Acceptance Criteria

Plan for Obtaining Data

Chuckery Bisposel-Area

The data in this study are being
collected to fill data gaps in support
of the RD for the Cuyahoga River
Gorge Dam Decommissioning
project. Specifically, this evaluation is
being conducted to define the
geotechnical characteristics of the

Chuckery Sispesal-Area.

The purpose of the gectechnical
sampling activities is to collect physical
data of the subsurface across the
Chuckery Bispesat-Area that have
defined data gaps.

The objective of the field sampling and
laboratory analyses are to cbtain data
o support foundation, settlement,
and existing material reuse
evaluations.

Obtain topugraphic surveys 1o support

Existing Data: Historical shallow boring logs from the
City of Akron, 1984

New Data: Standard Penetration Test borings with split-
spoon and Shelby tube sampling. Data obtained: “N”
values for strength values (SPT-N values® and pocket
penetrometer undrained shear strength values). Soil
samples will be collected and visually characterized for
soil type, particle size, color, moisture, consistency, as
well as odors and staining.

New Data: Samples will be collected as described under
Plan for Obtaining Data and submitted for laboratory
analysis for one or more of the following:

e Index Testing: grain size analysis, Atterberg Limits,
moisture content

e Strength Testing: consolidated-undrained triaxial
e Settlement Testing: one-dimensional consolidation

e Material Re-Use Testing: Proctor Compaction,
remolded permeability and strength

New Data: Cone penetrometer testing. Data obtained:
continuous soil profile with tip resistance and sleeve
friction strength values; pore pressure dissipation
measurement to evaluate compressibility.

New Data: dilatometer testing measurement to
evaluate settlement

New Data: Topographic mapping to provide an x,y,z
reference datum for all data being collected

New Data: Groundwater measurements and analytical
testing to determine existing groundwater conditions

The Chuckery Area
{approximately 35 acres} is
located within the Summit
Metro Park, Cascade Valley
Metro Park, Cuyahoga Falls,
Chio.

bridee trail {fopa g

Specific testing will be based on a
wholistic review of the SPT boring
logs and CPT data collected and
geotechnical engineering
judgement.

ferform topographic by LIDAR and

fand surveving technicues in

Rivar banks (fopo onl

Lavdown ares

See Figure 4.

The testing is expected to be
conducted on the fall of 2019

and take approximately 7 days
to complete.

actordance with FGRC Gewspatial
Positioning Accuracy Standards

By ASTM and by other acceptable
geotechnical industry standards.
Horizontal topographic survay
completad to an accuaracy of 1-foot
contour intervals +/- 6.1 foot,

Vertical plerometer locations surveyes

Eight SPT borings advanced in the project
area to 50 feet for visual classification
and gectechnical sample collecting.

Three CPT soundings will be advanced to
50 feet for direct measurement of in situ
properties.

Six temporary piezometers will be
installed to measure water levels and
collect groundwater samples.

Refer to Section 2 for additional details.

syryvey by usin 3¢

surveying or LIDAR seriad technigues

2 ASTM D 1586, Standard Method for Penetration Test and Split-Barrel Sampling of Soil.
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Table 2. Sample Locations and Paramisters Summary { Commented [WD169];: Parameters are given in new table 5 |

. : ; £ :
Cuyahoga River Gorge Dam Pool Sediments Site, Cuyahoga Falls, Ohio Commented [ST170]: Section 2 2.1 Table 2 - Section 221
} Sompasite (Sedi ing) states, “The prop i igation sample
Location ID §atitude® Loneituste® 5 By locations are shownon Figu‘re 3R summary of each propased
satriple focation’s &,y coordinates and respective sampling
par and lytical ysisiare p inTable 2. While
sampling locations are identified by bullet markers in Figure 3, nio
coardinates are provided for the Gorge Dam Locatian IDinumbersin
g e . e e Table 2. i'sunclear the inates for tf ple
A% LAY R R
GDA-SD-001 AL125683 B1A85817 locations ate already knawn, or if they dre ta bie récorded diiring
o . e x sampling: asisindicated in Section 2.2. 11 (Surveving): If the
GDA-5D-002 43123187 81487337 cotrdinates far the sampling focations are cirrently known, Table 2
should be completed:
GDA-SD-003 41132798 -51.4858003 s
o T x Commented [WD171R170%: Samplelocations are given in
GDA-5D-004 41 123877 ~R1.48845 table 2.
Sample parameters are given intable b
GDA-SD-005 41,357 81 ARGE6E6 Final sample locations TBD based on site access and
% conditions
GDA-SD-006 411H Commented [MG172]: Look back at text; didn't get that
each core would analyzed for geotech and then composite
GDA-SD-007 41.11341% samples for treatability?
X Commented [AB173R172]: Revised Composite samples
GDA-SD-008 413 81491687 will just get Geotech sampling
. . \E Commented [WD174R172): Paramisters given intable 5
GDA-SD-009 41 11844 b
X Formatted Table
GDA-SD-010 43.3318643
GDA-SD-011 41.118465
X
GDA-SD-012 41,318764 -53.494812
GDA-5D-013 41.120584 -81,485184
X
GDA-SD-014 41131354 -51.485413
GDA-5D-015 41122457
X
GDA-SD-016 431 132953

A3 3I80SE

41148080

S5

41118418

43314

411880

14

411188

Ay

41 UIRMA
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Table 2. Sample Locations and Paramisters Summary

Cuyahoga River Gorge Dam Pool Sediments Site, Cuyahoga Falls, Ohio

Location ID Latituda® Longituds”®

AR 315822877 41114888

1 Commented [WD169]: Parameters are given innew table 5 |

Commiented [S3170]: Section 221 Table 2~ Section 2.2:1
{Sedi ing) states, “The prop i igation sample
locations are shown on Figure 3.4 summaryof each propased
satriple focation’s &,y coordinates and respective sampling

par and lytical ysisiare p inTable 2. While
sampling locations are identified by bullet markers in Figure 3, nio
coardinates are provided for the Gorge Dam Locatian IDinumbersin
Table 2. i'sunclear the inates fortt ple
locations are already known, orif they areto be recorded during
sampling: asisindicated in Section 2.2. 11 (Surveving): If the
coordinates far the sampling locations are currently known; Table 2
should be completed:

Commented [WD171R170%: Samplelocations are given in
table 2.

Sample parameters are given intable b

Final sample locations TBD based on site access and
conditions

Commented [MG172]: Look back at fext, didn't get that
each core would analyzed for geotech and then composite
samples for freatabiliy?

Commented [AB173R172]: Revised Composite samples
wiltjust get Geotech sampling

Commented [WD174R172): Paramisters given intable 5

|| Commented [WD175]: Shown in table 5

| Commented [WD176]: Moved to table 5
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Table 43. Sample Containers, Preservatives, and Holding Times
Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio

Analysis Method Matrix Sample Container® Preservation Holding Times®

Geotechnical Soil
Moisture Content ASTM D 2216 Soil Jar — —
Grain Size ASTM D 6913 Soil Jar — —
Atterberg Limits ASTM D 4318 Soil Jar — —
One-—dimensional  ASTM D 2435 Soil Shelby tube _ _
Consolidation
CU Triaxial ASTM D 4767 Sail Shelby tube
Density ASTM D 7263 Soil Shelby tube _ _
Determination
Hydraulic ASTM D5084 Soil Shelby tube
conductivity
Specific Gravity ASTM D 854 Soil Shelby tube/jar — —
Geotechnical Sediment
Moisture Content ASTM D 2216 Sediment Jar - -
Grain Size ASTM D 6913/7928 Sediment Jar — —
Atterberg Limits ASTM D 4318 Sediment Jar — —
Organic Content ASTM D 2974 Sediment Jar — —
Specific Gravity ASTM D 854 Sediment Jar — —
Treatability Bulk Sediment and Water
Bulk Sediment — Sediment 5-gallon bucket — —
Bulk Water — Water 5-gallon bucket — —
Elutriate and Effluent Water
VOC SW-846 3260 Aqueous 3 x 40-mL volatile <6°C, HCl to pH 14 days analyze (no

organics analysis <2 head space)
SVOC SW-846 8270D Aqueous 2 x 1-L amber G-TLC  <6°C 7 days extract

40 days analyze
Pesticides SW-846 8081 Aqueous 2 x 1-L amber G-TLC  <6°C 7 days extract
40 days analyze
Total metals Method Aqueous 1 x 250-mL HDPE <6°C, HNO3 to 180 days {28 days for
(including mercury}  £010/6020; pH <2 mercury) analyze | - Commented [SI1177]: Table 3 - Table 3 (Sample Containers,
Preservatives, and Holding Times) identifies the requirement for
Dissolved Metals Method 6010/6020 Aqueous 1 x 250-mL HDPE <6°C, HNO3 to 180 days (28 days for both total and dissolved metals analysis including mercury analysis;
(including mercury) pH <2 mercury} analyze however, there is nomercury method listed alongside the metals
LSWEBde 7470 should beincluded with Methods

TSS SM 2540D Agqueous 1x1-LHDPE <6°C 7 days 6010/6020 for the aqueous samples
pH SW-846 9040 Aqueous 1 x250-mL HDPE <6°C immediately | Commented [EJ178R177]: Method 7470 added
Alkalinity SM 2320B Aqueous 1 x 250-mL HDPE <6°C 14 days
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Table 43. Sample Containers, Preservatives, and Holding Times
Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio

Analysis Method Matrix Sample Container® Preservation Holding Times®
Gr iwater and Equip Blank
PAH SW-846 8270 Aqueous 2 x 1-L amber G-TLC  <6°C 7 days extract
Total metals (Cd SW-846 6010/6020 Aqueous 1 x 250-mL poly <6°C, HNO3 to 180 days analyze
and Pb) pH <2
Waste Characterization
TCLP VOC SW-846 1311/8260 Solid <6°C 14 days to TCLP
extraction,
14 days to analysis
TCLP SVOC SW-846 1311/8270 Solid <6°C 14 days to TCLP
extraction,
7 days to extraction,
40 days to analysis
TCLP Pesticides SW-846 1311/8081 Solid <6°C 14 days to TCLP
extraction,
7 days to extraction,
40 days to analysis
TCLP Herbicides SW-8461311/8151 Solid <6°C 14 days to TCLP
7 x 4-0z glass .
extraction,
7 days to extraction,
40 days to analysis
TCLP Metals SW-846 Solid <6°C 180 days {28 days Hg}
1311/6010C/7470 to TCLP extraction,
180 days (28 days Hg)
to analysis
PCBs SW-846 3082 Solid <6°C 1-year extraction
1-year analysis
pH/Corrosivity SW-846 9045 Solid <6°C 7 days
Ignitability SW-846 1030 Solid <6°C 10 days
VOC SW-846 8260 Aqueous 3 x 40-mL volatile <6°C, HCl to pH 14 days analyze (no
organics analysis <2 head space)
SVOC SW-846 8270 Aqueous 2 x 1-L amber G-TLC  <6°C 7 days extract
40 days analyze
Pesticides SW-846 3081 Aqueous 2 x 1-L amber G-TLC  <6°C 7 days extract
40 days analyze
Herbicides SW-846 8151 Aqueous 2 x 1-L amber G-TLC  <6°C 7 days extract
40 days analyze
Metals SW-846 6010/7470 Aqueous 1 x 250-mL HDPE <6°C, HNO3 to 180 days (28 days for
pH <2 mercury} analyze
PCBs SW-846 8082 Aqueous 2 x 250-mL amber <6°C 7 days extract
40 years analyze
pH/Corrosivity SW-846 9040 Aqueous 1 x 250-mL HDPE <6°C Immediately
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Table 43. Sample Containers, Preservatives, and Holding Times
Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio

Analysis Method Matrix Sample Container® Preservation Holding Times®
Flash point SW-846 1010 Aqueous 1 x 250-ml glass G- NA 30 days
TLC

@ Container and quantity requirements may be adjusted pending lab procurement.
Holding times are from the time of sample collection.

G-TLC = glass with Teflon-lined cap; HDPE = high-density polyethylene
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Table 54. Summary of Geotechnical Parameters and Sample Quantities

Gorge River Sediments Site, Cuyahoga Falls, Ohio

Analysis

Method

No. of Samples

Sediment Sampling

""" Formatted Table

+ Commented [SI179]): Table 3= Table 2 {Sample Cantainers;

Preservatives, and Holding Times) identifies the requirement for
both o dli metal lysisiincluding mercury analysis;
however, thereis no mercury method listed alongsidethe metals
method. SW-846 Method 7470 should be included with- Methods
601076020 for the agueous samples

Commented [EJ180R179}: Method 7470 added

Commented [WD181R179]: Copied from above

| Commented [MG182]: How did you come up withthe

Grain Size Analysis (Sieve) ASTM D422 8
Grain Size Analysis (Hydrometer) ASTM D7928 8
Moisture Content ASTM D2216 8
Organic Content ASTM D2974 8
Atterberg Limits ASTM D4318 8
Specific Gravity ASTM D854 8
g
g
g *
WL SW-B46 S2T0L B8*
syt et o oo &*
g*
N Ll
ar
&
iDisposal AreaSampling
Moisture Content ASTM D 2216 131
Grain Size (Sieve) ASTM D 6913 32
Grain Size (Hydrometer}) ASTM D 7928 8
Atterberg Limits ASTM D 4318 24
Specific Gravity ASTM D 854 4
Organic Content ASTM D 2974 3
Proctor Compaction ASTM D 698 3
One~dimensional Consolidation ASTM D 2435 3
CU Triaxial ASTM D 4767 3
Density Determination ASTM D 7263 12
Hydraulic conductivity ASTM D5084 6

i number of samples?

Commented [WD183R1821: Moisture = roughly one per
split spooniplus extras for tests associated with: collecting
Shelby tubes:

Grain size = four per boring

Hydro—one per boring

Atterberg fimits = three perboring

SG—one every other boring

OG; Proctor; 1-DCU one every third boring (rounded up)
Density = associated:with €U:and hyd: Conductivity samiples
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FrNloisture - approximately one per g

od with collecting

four per Boring

tHydrometer—one per boring

Atterhars limits — three per hori

every other hor

4

- 1-Dimensional conselidation, CU triaxial one ever d kol

ng (roundad

Density - associated with G4 triaxial and hydraulic conductivity samples
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Table 85 Waste Characterization Parameters and Action Limits {Solid and Aqueouﬁ)

Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio

-+ Commented [S1184]: Mark Loomis: Providing all information

from thisdraft i ing identification of subcontractors

Achievable Laboratory Limits

and analytical laboratories that are currently identified as "TBRY;
dnd adding the analyticallaboratory Standard Operating
Procedures(SOPs) to Appendix A;

Commented [E3185R184}: Updated with ALS Holland

| limits

Project Action Method Detection Reporting Limits

Analyte CAS Number Limit {mg/L}® Limits {mg/L) {mg/L} Method
RCRA 8 Metals (Total and/or TCLP}
Arsenic 7440-38-2 5 SW846 6010C
Barium 7440-39-3 100 SW846 6010C
Cadmium 7440-43-9 1 SW846 6010C
Chromium 7440-47-3 5 SW846 6010C
Lead 7439-92-1 100 SW846 6010C
Selenium 7782-49-2 5 SW846 6010C
Silver 7440-22-4 1 SW846 6010C
Mercury 7439-97-6 5 SW8467471
Total Metals - - -
VOCs {Total and/or TCLP}
1,1-Dichloroethene 75-35-4 0.7 SW846 8260C
1,2-Dichloroethane 107-06-2 0.5 SW846 8260C
1,4-Dichlorobenzene* 106-46-7 7.5 SW846 8260C
2-Butanone (MEK}) 78-93-3 200 SW846 8260C
Benzene 71-43-2 05 SW846 8260C
Carbon tetrachloride 56-23-5 0.5 SW846 8260C
Chlorobenzene 108-90-7 100 SW846 8260C
Chioroform 67-66-3 6 SW846 8260C
Trichloroethene 79-01-6 0.5 SW846 8260C
Tetrachloroethene 127-18-4 0.7 SW846 8260C
Vinyl Chloride 75-01-4 - SW846 8260C
Total VOCs - - _
SVOCs {Total and/or TCLP)
2,4-Dinitrotoluene 121-14-2 0.13 SW846 8270D
Hexachlorobenzene 118-74-1 0.13 SW846 8270D
Hexachlorobutadiene 87-68-3 0.5 SW846 8270D
Hexachloroethane 67-72-1 3 SW846 8270D
Nitrobenzene 98-95-3 2 SW846 8270D
Pyridine 110-86-1 5 SW846 8270D
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Table 85 Waste Characterization Parameters and Action Limits {Solid and Aqueouﬁ) | Commented [SI184]: Mark Loomis: Providing all information
Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Fails, Ohio K issing from this draft, | ing identification af subcontractars

X and: analyticallaboratories that are currently identified as"TBDY,
Achievable Laboratory Limits " | and adding the analyticallaboratory Standard Operating
Procedures(SOPs) to Appendix A;

Project Action Method Detection Reporting Limits

Analyte CAS Number Limit {mg/L}® Limits {mg/L) {mg/L} Method ﬁ:ﬁ"t’;me"m [E3185R184]: Updated with ALS Holland
2,4,5-Trichlorophenol 95-95-4 400 SWa46 82700 “
2,4,6-Trichlorophenol 88-06-2 2 SW846 8270D
é_“é'::g’li)phe”o‘ 95-48-7 200 SW846 8270D
(g’r;,'\_/'cfte:‘;'i’)’hem‘ 108-39-4 200 SW846 8270D
?F;_l\:::;')phe”o‘ 106-44-5 200 SW846 8270D
Pentachlorophenol 87-86-5 100 SW846 8270D
Total SVOCs - - - - -
PCBs
Aroclor 1016 12674-11-2 0.0003 SW846 8082
Aroclor 1221 11104-28-2 0.0003 SWa46 8082
Aroclor 1232 11141-16-5 0.0003 SW846 8082
Aroclor 1242 53469-21-9 0.0003 SW846 8082
Aroclor 1248 12672-29-6 0.0003 SWa46 8082
Aroclor 1254 11097-69-1 0.0003 SWa46 8082
Aroclor 1260 11096-82-5 0.0003 SWE846 8082
Aroclor 1262 37324-23-5 0.0003 SW846 8082
Aroclor 1268 11100-14-4 0.0003 SWa46 8082
Total PCBs - - -
Herbicides {Total and or TCLP)
2,4-D 94-75-7 10 SW847 8151
Silvex (2,4,5-TP} 93-72-1 1 SWa47 8151
Total Herbicides - - - . -
Pesticides {Total and or TCLP)
Gamma-BHC (Lindane) 58-89-9 0.4 SW846 8081
Alpha-Chlordane 5103-71-9 - SWa46 8081
Gamma-Chlordane 5103-74-2 - SW846 8081
Chlordane 57-74-9 0.03 SW846 8081
Endrin 72-20-8 0.02 SW846 8081
Heptachlor 76-44-8 0.008 SWa46 8081
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Table 85 Waste Characterization Parameters and Action Limits {Solid and Aqueouﬁ) | Commented [SI184]: Mark Loomis: Providing all information
Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Fails, Ohio K issing from this draft, | ing identification af subcontractars

X and: analyticallaboratories that are currently identified as"TBDY,
Achievable Laboratory Limits " | and adding the analyticallaboratory Standard Operating
Procedures(SOPs) to Appendix A;

Project Action Method Detection Reporting Limits -
Analyte CAS Number Limit {mg/L}® Limits {mg/L) {mg/L} Method Fonented [E3185R184]: Updated with ALS Holland
 linits
Heptachlor Epoxide 1024-57-3 0.008 SW846 8081
Methoxychlor 72-43-5 10 SW846 8081
Toxaphene 8001-35-2 0.5 SWa46 8081
Total Pesticides - - - -
SW846-
Flashpoint/ignitability 1010/1036
pH/Corrosivity? SW846 9045
3 Project action limits from 40 CFR Part 261 Subpart C are applicable to both Total sample results and TCLP sample results.
b Corrosivity characteristics and reactivity analysis method are not recognized by the EPA associated methods and parameters
in the event that the waste facility requires the information.

mg/L = milligram per liter; TCLP = toxicity characteristic leaching procedure
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Table 7. Method Reporting Limits .| Commented [SI186]: Mark Loomis: Providing all information
Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio L issing fram thisdraft ing:identification of subcontractors
and analytical laboratories that are currently identified as "TBRY;
Achievable Laboratory Limits " | and adding the analyticallaboratory Standard Operating
Effluamt? . | Procedures {SOPs) to Appendix A:
Groundwater i Commented [EJ187R186]: updated
Parameter CAS No. Unit RL MDL RL MDL
Volatile Organic Compounds by SW-846 8260
Acetone 67-64-1 ug/L - -
Benzene 71-43-2 ug/L - -
Bromochloromethane 74-97-5 ug/L - -
Bromodichloromethane 75-27-4 ug/L - -
Bromoform 75-25-2 ug/L - -
Bromomethane 74-83-9 ug/L - -
2-Butanone 78-93-3 ug/L - -
Carbon disulfide 75-15-0 ug/L - -
Carbon tetrachloride 56-23-5 ug/L - -
Chlorobenzene 108-90-7 ug/L - -
Chloroethane 75-00-3 ug/L - -
Chloroform 67-66-3 ug/L - -
Chloromethane 74-87-3 ug/L - -
cis-1,2-Dichloroethene 156-59-2 ug/L - -
cis-1,3-Dichloropropene 10061-01-5 ug/L - -
Cyclohexane 110-82-7 ug/L - -
Dibromochloromethane 124-48-1 ug/L - -
1,2-Dibromoethane 106-93-4 ug/L - -
1,2-Dichlorobenzene 95-50-1 ug/L - -
1,3-Dichlorobenzene 541-73-1 ug/L - -
1,4-Dichlorobenzene 106-46-7 ug/L - -
Dichlorodifluoromethane 75-71-8 ug/L - -
1,1-Dichloroethane 75-34-3 ug/L - -
1,2-Dichloroethane 107-06-2 ug/L - -
1,1-Dichloroethene 75-35-4 ug/L - -
1,2-Dichioropropane 78-87-5 ug/L - -
Ethylbenzene 100-41-4 ug/L - -
2-Hexanone 591-78-6 ug/L - -
Isopropylbenzene 98-82-8 ug/L - -
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Table 7. Method Reporting Limits .| Commented [SI186]: Mark Loomis: Providing all information
Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio L issing fram thisdraft ing:identification of subcontractors
and analytical laboratories that are currently identified as "TBRY;
Achievable Laboratory Limits " | and adding the analyticallaboratory Standard Operating
Effluamt? . | Procedures {SOPs) to Appendix A:
Groundwater i Commented [EJ187R186]: updated
Parameter CAS No. Unit RL MDL RL MDL
m&p-Xylene 108-38-3 / ug/L . .
106-42-3

4-Methyl-2-pentanone 108-10-1 ug/L - -

Methyl acetate 79-20-9 ug/L - -

Methyl tert-butyl ether 1634-04-4 ug/L - -

Methylcyclohexane 108-87-2 ug/L - -

Methylene chloride 75-09-2 ug/L - -

o-Xylene 95-47-6 ug/L - -

2,2-Oxybis-1-chloropropane® 39638-32-9 ug/L - -

Styrene 100-42-5 ug/L - -

1,1,2,2-Tetrachloroethane 79-34-5 ug/L - -

Tetrachloroethene 127-18-4 ug/L - -

Toluene 108-88-3 ug/L - -

trans-1,2-Dichloroethene 156-60-5 ug/L - -

trans-1,3-Dichloropropene 10061-02-6 ug/L - -

1,1,2-trichloro-1,2,2-trifluoroethane 76-13-1 ug/L - -

1,2,3-Trichlorchenzene 87-61-6 ug/L - -

1,2,4-Trichlorobenzene 120-82-1 ug/L - -

1,1,1-Trichloroethane 71-55-6 ug/L - -

1,1,2-Trichloroethane 79-00-5 ug/L - -

Trichloroethene 79-01-6 ug/L - -

Trichlorofluoromethane 75-69-4 ug/L - -

Vinyl chloride 75-01-4 ug/L - -

Semivolatile Organic Compounds by SW-846 8270

Acenaphthene 83-32-9 ug/L - -
Acenaphthylene 208-96-8 ug/L - -
Acetophenone 98-86-2 ug/L - -
Anthracene 120-12-7 ug/L - -
Atrazine 140-57-8 ug/L - -
Benzaldehyde 100-52-7 ug/L - -
Benzolalanthracene 56-55-3 ug/L - -
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Table 7. Method Reporting Limits .| Commented [SI186]: Mark Loomis: Providing all information
Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio L issing fram thisdraft ing:identification of subcontractors
and analytical laboratories that are currently identified as "TBRY;
Achievable Laboratory Limits " | and adding the analyticallaboratory Standard Operating
Effluamt? . | Procedures {SOPs) to Appendix A:
Groundwater i Commented [EJ187R186]: updated
Parameter CAS No. Unit RL MDL RL MDL

Benzola]pyrene 50-32-8 ug/L - -

Benzo[b]fluoranthene 205-99-2 ug/L - -

Benzolg,h,ijperylene 191-24-2 ug/L - -

Benzolk]fluoranthene 207-08-9 ug/L - -

1,1-Biphenyl 92-52-4 ug/L - -

Bis(2-chloroethoxy)methane 111-91-1 ug/L - -

Bis{2-chloroethyl)ether 111-44-4 ug/L - -

Bis{2-ethylhexyl}phthalate 117-81-7 ug/L - -

4-Bromophenyl phenylether 101-55-3 ug/L - -

Butylbenzylphthalate 85-68-7 ug/L - -

Caprolactam 105-60-2 ug/L - -

Carbazole 86-74-8 ug/L - -

4-Chloro-3-Methylphenol 59-50-7 ug/L - -

4-Chloroaniline 106-47-8 ug/L - -

2-Chloronaphthalene 91-58-7 ug/L - -

2-Chiorophenol 95-57-8 ug/L - -

4-Chlorophenyl phenylether 7005-72-3 ug/L - -

Chrysene 218-01-9 ug/L - -

Di-n-butylphthalate 84-74-2 ug/L - -

Di-n-octylphthalate 117-84-0 ug/L - -

Dibenzola,h]anthracene 53-70-3 ug/L - -

Dibenzofuran 132-64-9 ug/L - -

1,2-Dibromo-3-chloropropane 96-12-8 ug/L - -

3,3-Dichlorobenzidine 91-94-1 ug/L - -

2,4-Dichlorophenol 120-83-2 ug/L - -

Diethylphthalate 84-66-2 ug/L - -

2,4-Dimethylphenol 105-67-9 ug/L - -

Dimethylphthalate 131-11-3 ug/L - -

4,6-Dinitro-2-methylphenol 534-52-1 ug/L - -

2,4-Dinitrophenol 51-28-5 ug/L - -
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Table 7. Method Reporting Limits .| Commented [SI186]: Mark Loomis: Providing all information
Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio L issing fram thisdraft ing:identification of subcontractors
and analytical laboratories that are currently identified as "TBRY;
Achievable Laboratory Limits " | and adding the analyticallaboratory Standard Operating
Effluamt? . | Procedures {SOPs) to Appendix A:
Groundwater i Commented [EJ187R186]: updated
Parameter CAS No. Unit RL MDL RL MDL

2,4-Dinitrotoluene 121-14-2 ug/L - -

2,6-Dinitrotoluene 606-20-2 ug/L - -

Fluoranthene 206-44-0 ug/L - -

Fluorene 86-73-7 ug/L - -

Hexachlorobenzene 118-74-1 ug/L - -

Hexachlorobutadiene 87-68-3 ug/L - -

Hexachlorocyclopentadiene 77-47-4 ug/L - -

Hexachloroethane 67-72-1 ug/L - -

Indenol1,2,3-c,d]pyrene 193-39-5 ug/L - -

Isophorone 78-59-1 ug/L - -

2-Methylnaphthalene 91-57-6 ug/L - -

2-Methylphenol 95-48-7 ug/L - -

4-Methylphenol 106-44-5 ug/L - -

N-Nitroso-di-n-propylamine 621-64-7 ug/L - -

N-Nitrosodiphenylamine 86-30-6 ug/L - -

Naphthalene 91-20-3 ug/L - -

2-Nitroaniline 88-74-4 ug/L - -

3-Nitroaniline 99-09-2 ug/L - -

4-Nitroaniline 100-01-6 ug/L - -

Nitrobenzene 98-95-3 ug/L - -

2-Nitrophenol 88-75-5 ug/L - -

4-Nitrophenol 100-02-7 ug/L - -

Pentachlorophenol 87-86-5 ug/L - -

Phenanthrene 85-01-8 ug/L - -

Phenol 108-95-2 ug/L - -

Pyrene 129-00-0 ug/L - -

1,2,4,5-Tetrachlorobenzene 95-94-3 ug/L - -

2,3,4,6-Tetrachlorophenol 58-90-2 ug/L - -

2,4,5-Trichlorophenol 95-95-4 ug/L - -

2,4,6-Trichlorophenol 88-06-2 ug/L - -
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Table 7. Method Reporting Limits .| Commented [SI186]: Mark Loomis: Providing all information
Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio L issing fram thisdraft ing:identification of subcontractors
and analytical laboratories that are currently identified as "TBRY;
Achievable Laboratory Limits " | and adding the analyticallaboratory Standard Operating
Effluamt? . | Procedures {SOPs) to Appendix A:
Groundwater i Commented [EJ187R186]: updated
Parameter CAS No. Unit RL MDL RL MDL
Pesticides by SW-846 8081
Aldrin 309-00-2 ug/L - -
alpha-BHC 319-84-6 ug/L - -
alpha-Chlordane 5103-71-9 ug/L - -
beta-BHC 319-95-7 ug/L - -
4,4'-DDD 72-54-8 pg/L - -
4,4'-DDE 72-55-9 pg/L - -
4,4-DDT 50-29-3 pg/L - }
Total DDTs ug/L - -
delta-BHC 319-86-8 ug/L - -
Dieldrin 60-57-1 ug/L - -
Endosulfan | 959-98-8 ug/L - -
Endosulfan Il 33213-65-9 ug/L - -
Endosulfan Sulfate 1031-07-8 ug/L - -
Endrin 72-20-8 ug/L - -
Endrin Aldehyde 7421-93-4 ug/L - -
Endrin Ketone 53474-70-5 ug/L - -
gamma-BHC {Lindane) 58-89-9 ug/L - -
gamma-Chlordane 5103-74-2 ug/L - -
Heptachlor 76-44-8 ug/L - -
Heptachlor Epoxide 1024-57-3 ug/L - -
Methoxychlor 72-43-5 ug/L - -
Toxaphene 8001-35-2 ug/L - -
Metals by SW-846 6010/6020/7470
Aluminum 7429-90-5 ug/L - -
Antimony 7440-36-0 ug/L - -
Arsenic 7440-38-2 ug/L - -
Barium 7440-39-3 ug/L - -
Beryllium 7440-41-7 ug/L - -
Cadmium 7440-43-9 ug/L
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Table 7. Method Reporting Limits .| Commented [SI186]: Mark Loomis: Providing all information
Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio L issing fram thisdraft ing:identification of subcontractors
and analytical laboratories that are currently identified as "TBRY;
Achievable Laboratory Limits " | and adding the analyticallaboratory Standard Operating
Effluamt? . | Procedures {SOPs) to Appendix A:
Groundwater i Commented [EJ187R186]: updated
Parameter CAS No. Unit RL MDL RL MDL
Calcium 7440-70-2 ug/L - -
Chromium 7440-47-3 ug/L - -
Cobalt 7440-48-4 ug/L - -
Copper 7440-50-8 ug/L - -
Iron 7439-89-6 ug/L - -
Lead 7439-92-1 ug/L
Magnesium 7439-95-4 ug/L - -
Manganese 7439-96-5 ug/L - -
Nickel 7440-02-0 ug/L - -
Potassium 7440-09-7 ug/L - -
Selenium 7782-49-2 ug/L - -
Silver 7440-22-4 ug/L - -
Sodium 7440-23-5 ug/L - -
Thallium 7440-28-0 ug/L - -
Vanadium 7440-62-2 ug/L - -
Zinc 7440-66-6 ug/L - -
Mercury 7439-97-6 ug/L - -

Total Suspended Solids by SM 2540 D

TSS — mg/L - -
pH by SW-846 9040 - pH R R
units
Alkalinity by SM 23208 — mg/L - -

PAHs by SW-846 8270

Acenaphthene 83-32-9 ug/L - -
Acenaphthylene 208-96-8 ug/L - -
Anthracene 120-12-7 ug/L - -
Benzo[a]anthracene 56-55-3 ug/L - -
Benzo[a]pyrene 50-32-8 ug/L - -
Benzo[b]fluoranthene 205-99-2 ug/L - -
Benzol[g,h,ilperylene 191-24-2 ug/L - -
Benzolk]fluoranthene 207-08-9 ug/L - -
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Table 7. Method Reporting Limits .| Commented [SI186]: Mark Loomis: Providing all information
Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio " issing from this draft, including identification of subcontractars

: e and analytical laboratories that are currently identified as "TBRY;

Achievable Laboratory Limits " | and adding the analyticallaboratory Standard Operating
- . Procedures (SOFs)to AppendinA;
Effluent; )
Groundwater i Commented [EJ187R186]: updated
Parameter CAS No. Unit RL MDL RL MDL

Chrysene 218-01-9 ug/L - -
Dibenzola,h]anthracene 53-70-3 ug/L - -
Fluoranthene 206-44-0 ug/L - -
Fluorene 86-73-7 ug/L - -
Indenol1,2,3-c,d]pyrene 193-39-5 ug/L - -
Naphthalene 91-20-3 ug/L - -
Phenanthrene 85-01-8 ug/L - -
Pyrene 129-00-0 ug/L - -
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Table 8% Summary of Chemical Analyses and Estimated Sample Quantities

Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio

QA/QC Samples
Extraction and Field Total No. of
Analysis Analysis Methods Samples FD MS/MsD® EB PES Samples®

Water {Effluent}
VOC SW-846 8260 8 1 1/1 - - 11
SVOC SW-846 8270 8 1 /1 - - 11
Pesticides SW-846 8260 8 1 1/1 - - 11
Total Metals (with  SW-846
Hg) 6010/6020/7470 8 1 1 . . 11
Dissolved Metals SW-846

8 1 /1 - - 11
(with Hg) 6010/6020/7470 /
TSS SM 2540 D 8 1 1/1 - - 11
pH SW-846 9040 8 1 /1 - - 11
Alkalinity SM 2320B 8 1 1/1 - - 11
Water {Elutriate}
VOC EPA Mod Elutriate 8 - - - - 8
N ele EPA Mod Elutriate 8 - - - - 8
Pesticides EPA Mod Elutriate 8 - - - - 8
Total Metals (with EPA Mod Elutriate 8 - - - - 8
Hg)
Dissolved Metals o Mod Elutriate 8 ; ; ; ; 8
{with Hg}
T5S EPA Mod Elutriate 8 - - - - 8
pH EPA Mod Elutriate 8 - - - - 8
Alkalinity EPA Mod Elutriate 8 - - - - 8
Groundwater
PAH SW-846 8270 6 1 1 1 1 11
Totals Metals {Cd SW-846 6010/6020 6 1 1/1 1 1 11
and Pb)
Treatability Samples {Bulk Sediment, Clay and Water)
Polymer and Coagulant Combinations 8 - - - - 8
Separation and Performance Consistency 8 - - - - 8
Waste Characterization {Solid)
TCLP VOC SW-846 1311/8260B 1 - - - - 1
TCLP SVOC SW-846 1311/8270C 1 - - - - 1
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Table 8% Summary of Chemical Analyses and Estimated Sample Quantities

Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio

Analysis Extraction and Field QA/QC Samples Total No. of
TCLP Pesticides SW-846 1311/8081B 1 - - 1
TCLP Herbicides SW-846 1311/8151A 1 - - 1
TCLP Metals (with ~ SW-846 1311/ 1 - - 1
Hg) 6010/6020/7470
PCBs SW-846 8082A 1 - - 1
pH SW-846 9045D 1 - - 1
Flash point SW-846 1030 1 - - 1
Waste Characterization {Aqueous)
voC SW-846 8260B 1 - - 1
SVOC SW-846 8270C 1 - - 1
Pesticides SW-846 8081B 1 - - 1
Herbicides SW-846 8151A 1 - - 1
Metals SW-846 1 - - 1

6010/6020/7470A
PCBs SW-846 8082A 1 - - 1
pH SW-846 9040C 1 - - 1
Flash point SW-846 1010A 1 - - 1

3 MS/MSD laboratory requires triplicate volume of sample.

b Sample quantities are estimated and subject to change

QA = quality assurance; QC = quality control; MS/MSD = matrix spike matrix spike duplicate sample; VOC = volatile organic

compound; SVOC = semivelatile organic compound; PAH = polycyclic aromatic hydrocarbons; Hg = mercury; Cd = cadmium; Pb =

lead; TSS = total suspended solids; TCLP = toxicity characteristic leaching procedure
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Table 38. Data Package Deliverables
Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio

All Analytical Fractions

Case Narrative—A detailed case narrative per analytical fraction is required and will include explanation of any noncompliance

and/or exceptions and corrective action. Exceptions will be noted for receipt, holding times, methods, preparation, calibration,

blanks, spikes, surrogates (if applicable), and sample exceptions.

Sample ID Cross-Reference Sheet {Laboratory ID’s and Client ID’s}

Completed chain of custody and any sample receipt information

Sample preparation (extraction/digestion/dilution) logs

Copies of nonconformance memorandums and corrective actions

Form?® Organic Fractions Level il Level IV
1 Sample results with lab sample ID, client sample ID, and station ID ® ® +raw
2 Surrogate Recovery Summary (w/ applicable control limits) L ®
3 MS/MSD Accuracy & Precision Summary® (including spike added, percent recovery, ® ® +raw

and applicable controf limits)
3 LCS Accu'raf:y Summary (including spike added, percent recovery, and applicable ® © +raw
control limits}
4 Method Blank Summary ® ® +raw
5 Instrument Tuning Summary (including tuning summary for applicable initial . .
calibrations)
6 Initial Calibration Summary {(including concentration levels of standards} ® ® +raw
6 Initial Calibration Summary (Retention Times [RT], Response or Calibration Factors, ° ® +raw
and linearity demonstration)
7 Continuing Calibration Summary ® ® +raw
7 Continuing Calibration Summary (unique instrument/column ID, RTs, RT windows, ° ® + raw
calibration or response factors, percent difference or drift—as appropriate to method)
3 Internal Standard Summary (including applicable initial calibrations and analytical ® ®
sequence)
Analytical Sequence—For every analysis associated with a particular analytical
sequence starting with the initial calibration, enter the client sample identification, lab
s sample identifier, and date and time of analysis. Each sample analyzed as part of the . o+ raw
sequence shall be reported on Form 8 even if it is not associated with the batch/SDG.
The laboratory shall use ZZZZZ as the client sample identification to distinguish all
samples that are not part of the batch/SDG being reported.
Compound ldentification Summary {where confirmation is required), including RT, RT
10 windows, concentrations for detected compounds on both columns, and percent ® ® +raw
difference between results
11 Complete raw data associated with each sample delivery group L
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Table 38. Data Package Deliverables
Cuyahoga River Gorge Dam GLLA Project, Cuyahoga Falls, Ohio

Form® Inorganic Fractions Level Hi Level IV
1 Sample Results (with lab ID, sample ID, and station ID}) ® ® +raw
2A Initial and Continuing Calibration Summary ® ® +raw
3 Initial and Continuing Calibration Blanks and Method Blanks Summary ® ® +raw
5A Predigestion Matrix Spike Recoveries Summary ® ® +raw
& Native Duplicate or MS/MSD Precision Summary ® ® +raw
7 Laboratory Control Sample Recovery Summary ® ® +raw
10 Instrument or Method Detection Limit Summary ® ®
13 Preparation Log Summary ® ® +raw
14 Analytical Run Sequence and GFAA Post-spike Recovery Summary {(as appropriate to ® ® +raw

method)

15 Complete raw data associated with each sample delivery group ®

@ Contract laboratory program form or summary form with equivalent information.

b Wwith RPD calculated according to method specifications (contract laboratory program using percent recovery, SW-846 using
concentration).
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Figures
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Appendix A
Commented [GMB188]: Attach to SAP.

Data Gaps Assessment—Cuyahogq . {cmmemsisisms: o

River Gorge Dam Great Lakes Legac
Act Project, Cuyahoqga Falls, Ohi
Technical Memorandu
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Appendix
Analytical Laboratory
Standard Operating Procedures
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Appendix C
Field Operating Procedures
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